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AN OLD PUMPING ENGINE.—See page 4. 
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GENERAL MACHINISTS, 


1025 HAMILTON STREET PHILADELPHIA, Pa. 


Engines, Pumps and Machinery 
Repaired Quickly and Well 


‘“‘a stitch in time saves nine” applies to a steam engine with greater 
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The old saying that 
force than to most things, for when an engine is in need of repairs, she not only gets worse very 
apidly, but she becomes a mighty extravagant servant and soon wastes more fuel than would pay 


the repair bill. 


We Mates Repairing Steam Engines and Pumps 


Specialty of 


WE REBORE CYLINDERS IN PRESENT POSITION FROM 3 INCHES TO 110 INCHES IN DIAMETER 


Dynamo Commutators Turned Off Without Removal. 


Builders of Dash Pots. 

Portable Planer for Facing Off All Sizes of Hammer Blocks in Present Position. 
Blacksmithing. Steam Power Hammers. 

We Send Experienced Mechanics with Portable Tools to All Parts of the Country 


to Repair Engines and Pumps. 


Portable Milling Machine for Milling off Valve Seats in Position. 
Ice Machine Repairs a Specialty. 
Sole Agents for St. John Self-Adjusting Cylinder Packing. 
Send for our book of useful hints for Engineers. 
Crank-Shaft Journals of all sizes turned off without removal. 
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Walsh Combination Gaskets 


— N we tell you that these gaskets are made of more expensive material than 
any other, yet cost less, you have your doubts. Figure it for yourself. 
Suppose the ordinary rubber gasket costs 50 cents, and can be used once, and 

ours costs double that amount, and can be used from ten to forty times; you'd still be 
ahead of the game wouldn’t you?) Well these are about the facts. May we prove it 


to you? Another point, these gaskets 


WILL NOT BLOW OUT Booklet Free 





(WALSH PACKING CO., 1118 S. 7th St, Philadelphia, Pa, 
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W. F. RUWELL 


Late with H. B. Underwood & Co. 
General Repairs to Corliss, Greene and 
other Steam Engines. 
Cylinders and Valve Seats 
Rebored in Place 
We make a specialty of repairing Ice 
Machines and Pumps. All work guaran- 
teed strictly first class. 


Office and Works, 


919-921-923 
Ridge Avenue 


PHILADELPHIA, 


LARGE VARIETY OF | 
SMALL KEY. 








CIRCLE BRICK, 
Blocks and Tiles. 





LARGE KEY. 


Ciay RETORTS# 


Tele. Connection 


We make a special- 
ty of Metallic Pack- N 
ing for Piston Rods i 


A..7wA.OS.A. 


"23° ST, ABOVE PACE PHULAD 


Fire Brick 
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HESS & BARKER 


AND 


R. W. BARKER, Prop. 


Engineers and Machinists 
810 SANSOM ST., PHILADELPHIA 


General Repairs a Specialty Estimates Furnished 
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Stereotyping Machinery, Wood Working Machinery, 

Engines, Boilers, Steam Pumps, Special Machinery Built 

[og From Plans, Steam Fitting in all its Branches, Shaftings 
i Whim and Hangers Erected, Water Wheels and Pumps. 
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RICHARD H. REILLY JAMES J. FEARON RICHARD H. REILLY, Jr. 


recone EAGLE IRON WORKS “zt 
REILLY & FEARON 


Successors to Hoff & Fontaine 





MANUFACTURERS OF 


Engines, Boilers, Stacks and Tanks 


General Machinists and Iron Founders 


1152-1164 N. THIRD ST., PHILADELPHIA 


Complete Power Plants Steam Fitting Cylinders Bored in Position 
General Repairs to Ice Machinery, Engines, Boilers, Pumps, Etc. 


General Engineering Co. 


Engineers, Boiler Makers, Blacksmiths 


jJ. Gemmell, Supt. Phila., Pa. 764 Swanson St, 
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“PERFECTO” ||GENERAL MACHINISTS 


REPAIRS TO 
Steam Engines, Steam 


ee Pumps a2 Power Plants 
Manufacturers Stationary GAS AND GASOLINE ENGINES A SPECIALTY 


Kensington and Boston Avenues, Philadelphia 


Gas and Gasoline 
Engine Co. 


We are equipped to do all kinds of 


Repairing of Electric Motors, Dynamos, Steam, Gas and Gasoline 
ELEVATOR REPAIR WORK 


Engines, Automobiles and Machinery in General. 


EXPERIMENTAL WORK A SPECIALTY CHAS. S. SOLOMON CO. 


Bell ’Phone 5-32-52-A. Bell 5-79 Walnut 920-922 Sansom Street 
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THE PEERLESS SPIRAL 
PISTON AND VALVE ROD PACKING 
LOOK FOR THIS LABEL 


ON EVERY BOX 


EscANaBA, MICH., 
Sept., 16, rgor. 
THE PEERLESS RUBBER MFG. Co., 
NEw YORK. 

Sirs :—I wish to give you 
my testimonial in regard to Peer- 
less Piston and Valve Rod Pack- 
ing. Have used it for the past 
twelve years and put it to some 
severe tests. 

While in charge of the Escanaba 
& Gladstone Transportation Co.’s 
Steamer ‘‘Lotus,”’ which has a com- 
pound engine and steam at 140 
lbs., we ran 22,000 miles on a 
single packing. 

Congratulating you on the suc- 
cess of the same, and assuring you 
that I shall always recommend it 
when I possibly can, I remain, 

Yours truly, 
ALFRED LARSON, 
Chief Engineer, Escanaba Water Works 
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Twelve to Eighteen 
Months in High 
Speed Engines 
Without Repacking 
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PACKING 
CAUTION :—A Facsimile of this Label is glued around each and every coil of the genuine Peerless Piston and Valve Rod Packing. 


MADE IN THREE DIFFERENT SHAPES:—STRAIGHT, SPIRAL AND SQUARE SPIRAL 
IN SIZES FROM ' INCH TO 2 INCHES 








Sole Manufacturers of the 


Celebrated “Rainbow Packing,” “Peerless Piston and Valve Rod Packing,” “Eclipse Sectional 
Rainbow Gasket,” “Hercules Combination,” “Honest John,” “Zero,” 


“Success,” “Arctic” and “Germane Packings.” 
Manufactured, Patented and Gopyrighted Exclusively by 


THE PEERLESS RUBBER MANUFACTURING COMPANY 


16 Warren Street, New York 





22-24 Woodward Ave., Detroit, Mich 1601-1615 17th St., Denver, Colo. 17-23 Beale St., and 18-24 Main St., San Francisco, Cal. 
Cor. Common and Tschoupitoulas Sts., 202-210 South Water St. , Chicago, Ill. 1221-1223 Union Ave., Kansas City, Mo. 

a New Orleans, La. 634 Smithfield St., Pittsburg, Pa. 709-711 Austin Ave, Waco, Tex. 
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HARD, vs. SOFT COAL 


BY W. H 


A correspondent, who is engineer of a large plant in another 
city, writes that he is ‘‘trying to burn Welsh coal,’’ but the 
only way they can do it is to mix it with American coal,’ and 
adds that he has found it necessary to start up another boiler 
in order to make steam enough to run the engines. 

There are undoubtedly several grades of Welsh coal, some of 
which are better than others, and this engineer may have been 
unfortunate enough to get some of the lower grades which ac- 
counts for his dissatisfaction, but this is only incidental, as the 
fact that he was obliged to start up another boiler is the point 
that I wish to call attention to. 

Are there not many plants where it would pay to ‘‘start up 
another boiler,’’ and in some of these cases it is necessary to 
add ‘‘if they had it.” 

Has the extended use of soft coal during the past decade or 
two, proved a blessing or a curse? It has enabled us to force 
boilers more than was possible, while burning hard coal, but 
how much has the change improved matters, when we con- 
sider the subject from every point of view. It has made it 
possible to run with three boilers where we formelry required 
four, but is the fourth boiler held in reserve to be used when 
one of the others must be cleaned or repaired? It may be in 
some cases, but in many others additions have been made to 
the machineryin the factory,and higherspeeds adopted for that 
already in use, until the fourth boiler is worked as hard as the 
others, leaving the fireman no chance to clean any of them, ex- 
cept on Sunday, or some holiday, when he ought to be enjoy- 
ing himself elsewhere. 

Those four boilers formerly required four tons of hard coal 
per day, but now the dealer delivers eight tons of soft coal per 
day, and one man must shovel all of it, or give place to some- 
body else who will do it. Of course this makes a better show- 
ing when inventory is taken and the profits counted up, or at 
least it apparently looks better; but is it a real advantage, all 
things considered ? 

From the fireman’s point of view, it is as follows: He formerly 
fired those boilers, kept his boiler, in good order, and cared for 
pumps, &c., in a way that made it a pleasure to visit his boiler- 
room. He took great pride in his work, felt that he had much 
responsibility resting upon him, and made others feel that he 
had a place worth aspiring to, for he was firmly convinced that 
no ordinary man could fill his place, and this went far towards 
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making others believe that he was right. He held his position 
for years, was loyal to his engineer, and believed that his em- 
ployer was a friend whose good will was worth something. 

All this is changed now, for work in the boiler room is so hard 
that only a man in the prime of life can stand it, and he grows 
old before his time. The new fireman has no time to clean his 
boiler fronts, or do more than oil his pump, for his whole time 
is occupied in keeping up steam, for if it drops five pounds he 
has hard work to raise it. Dust and ashes rest upon every 
pipe, valve, and fixture in the room ,while it requires very good 
eyesight to locate the water level in the gage glasses. 

The fireman works steadily, but is watching just as steadily 
for another job, as he knows that it will be impossible for him 
to do the work here, except for a short time. He will work the 
engineer out of his job if he can, and considers his employer 
unworthy of respect. The conditions under which he is forced 
to labor has made him what he is, and no further comments are 
necessary on this point. 

It is claimed by some men that while this state of affairs may 
not be as agreeable as might be desired, it proves a paying 
plan, and that is what manufacturers are in business for, and 
that only. For the sake of argument, we will admit the latter, 
but take exceptions to the former. 

For illustration, take a plant ,well known to the writer, that 
was equipped with two large vertical water tube boilers. 
They were forced so hard that the stacks above the roof were 
red hot frequently, and the composition disk in the main stop 
valve, located near one of these stacks, was melted by the fierce 
heat. It required an exceptionally good fireman to maintain 
the required pressure, and even then it was impossible to do it 
when the fires required cleaning. Firemen were sometimes 
obliged to give up the job without notice, and others would stand 
it for a day or two after deciding to leave. The entire plant 
looked like a wreck, because there was no time to do anything, 
except shovel coal and clean fires. 

After some unpleasant experiences along this line, it was 
decided to put in another boiler, and now it is possible to keep 
up steam at all times. In the mean time a new superintendent 
took charge, and proceeded to introduce some changes that 
have proved beneficial and greatly increased the product of the 
mill. . So far good, but he talks of laying off one boiler and mak- 
ing steam for the whole plant with two, as formerly. This 
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means red hot smokestacks, &c., ,but illustrates the mania for 
forcing boilers which prevails in many places. 

Now if hard coal was the only kind available, it could not be 
done (without forced draft,) the consequence of which would 
be that one or two more boilers would be installed, no red hot 
smokestacks would be in evidence, the fireman would not live 
in torment, and furthermore the bill for coal would be less than 
it now is. 

I am well aware of the fact that with more boilers in use, the 
amount of permanent investment is increased; hence the 
charges for interest must be higher, but the depreciation of 
plant is less, and the saving in fuel will be more each month 
than the extra interest account for a whole year. 

Notwithstanding numerous experiences along this line, one 
of our best known consulting engineers has planned and erected 
a plant not far from where I write, where three large tubular 
boilers should have been used, and four would be better still, 
but only two were installed, yet the plant must be run 24 hours 
per day and 7 days per week, for a greater portion of the year, 
making it impossible to clean or repair boilers without shutting 
down. 

Strenuous efforts made to increase the capacity of these 
boilers included the addition of another row of tubes above 
those that the boiler maker knew by long experience, to be as 
high as good practice would admit. This reduced the steam 
space and made the boilers foam without making them large 
enough to be satisfactory. Space might have been left for 
another tubular boiler, but the prevailing mania for crowding 
steam plants into the smallest possible space prevented it; 
hence a vertical boiler has been installed, as the only available 
plan for increasing the steaming capacity, but it makes a com- 
bination that is far from desireable. 

The steam pressure could not be maintained in this plant if 
hard coal was burned, but by nearly constant efforts of 
the fireman while burning soft coal, it is barely possible to 
do it. 

Some engineers point out the fact that plants are operated 
now with less boilers than formerly, and claim that this denotes 
progress in steam engineering, but I am much inclined to think 
that this progress is more imaginary than real, just as it is along 
some other lines in steam engineering. 

In anqther plant a very large water tube boiler was installed, 
rated at 1, 200 horse-power, but it has frequently been forced to 
develop 1,700 horse-power. Perhaps I am mistaken, but 
there appears to be a note of pride in the verbal accounts given 
of such performances, which may or may not be justifiable, 
but in my opinion all such abuse of a steam plant is to be de- 
plored on every convenient occasion. 

Constructing boilers to carry high pressures with safety is 
proper and indicates true progress in steam engineering, as high 
pressure steam is much more economical than low pressure, 
yet the total heat it contains is but a trifle more. Appliances 
for utilizing waste heat, thus reducing the temperature of es- 
caping gases, or in other words, lowering smoke stack tempera- 
tures, are certainly a step in the right direction; but the prac- 
tice of forcing stationary boilers to agree with what some people 
call ‘‘modern practice,’’ is only imaginary progress, therefore 
is not real and consequently not worthy of recognition. 

The addition of more boilers will reduce the coal bills in 
hundreds of plants, and give satisfaction accordingly. 
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An Old Pumping Engine 

The illustration on the front cover of this edition of ‘“THE 
PRACTICAL ENGINEER” shows a type of pumping engine which 
is so old that it will appear new to most engineers. It is an 
engine known as a compound cylinder condensing bucket and 
plunger engine of the walking beam type. It was designed by 
Frederic Graff in 1870, who was at that time Chief of the Water 
Department of Philadelphia, and was erected in the Spring 
Garden Pumping Station, Philadelphia, by the Southwark 
Foundry Company during the same year. Since that period it 
has been in almost continuous service, pumping an average of 
10,000,000 gallons of water per twenty-four hours. 

The high pressure cylinder is 36 inches with a stroke of 5 foot 
2inches. The low pressure cylinder has a diameter of 57 inches 
with a stroke of 8 feet. The pump plungers are two in number 
284 in. diameter with an 8 ft. stroke, and are operated from each 
end of the beam; that on the cylinder end being a direct con- 
tinuation of the steam cylinder piston. The steam pressure 
used is 75 pounds and the machine pumps against a back-pres- 
sure of 38 pounds. The centre column of the engine supporting 
the beam is used as an air chamber to pump against. The 
engine proper is really but slightly dissimilar to the type used 
in operating our side wheel steamers, with the exception of the 
addition of the pump plungers. 

The valve gearing is operated by a set of eccentrics on a shaft, 
which is given rotative speed by bevel-gearing from the fly- 
wheel shaft. It is so arranged that in case of accident the cut- 
off may be stopped by throwing off the friction clutch. The 
speed of the engine being only 14 revolutions per minute makes 
the eccentric system of cut-off not nearly so wasteful of steam as 
it would be on a higer speed engine, hence this engine, old as it 
is, operates in the line of economy, very close to those of much 
newer design working side by side with it. 
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A Hot Water Boiler Explosion 
On February 12th a hot water boiler 60” by 8’ exploded at 
the Medico Chirurgical Hospital, Philadelphia. 
the explosion was a complete wrecking of the lower part of the 
That, a great loss of life did not 
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southern wing of the building. 
occur was due to there being a light shaft immediately over 
the boiler and, following the line of least resistance a great 
portion of the force was spent in blowing out the skylights, 
thus saving the sidewalls of the building. As it was, while no 
one was killed, a great number of patients were shaken up, and 
frightened nearly to death, by having plaster partition walls 
scattered over their beds and in many cases the beds overturned. 
However, no one was seriously injured. 

The tank that exploded was heated by live steam from the 
boiler house introduced through a reducing valve which main- 
The 


force of the explosion would indicate, however, a much higher 


tained a pressure, it is said, not exceeding fifteen pounds. 
pressure. In some parts of the bursted boiler the metal had 
worn away until it was scarcely 1-32 in. in thickness. 
there was no leak, and no man-hole in order to permit interior 


inspection, these defects could not be discovered only by a 
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rupture of some kind. 
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Tests of Riveted Joints 


While the strength of riveted joints have always had set 
allowance by the insurance companies and other boiler in- 
spectors; yet, until recent years investigations into strength of 
such joints have been more mathematical than experimental, 
as no machines were in use capable of pulling wide joints or 


Fig. 1 
large sectional areas, as is now made possible by the installation 
of large testing machines at some of our principal steel works, 
and especially at the Watertown Arsenal. 

The tests made upon iron and steel bars, plates, and riveted 
joints for the United States Navy Department, which extended 
over several years at the Watertown Arsenal, are the most ex- 
tended and comprehensive ever undertaken in this country. 
As these tests were undertaken for the purpose of ascertaining 
how riveted joints fail, a number of engravings are here intro- 
duced, copied from the records of the arsenal, which, in con- 
nection with the tabulated data, give much valuable informa- 
tion regarding this important detail in steam-boiler construc- 
tion. 

A riveted joint may fail by (1) the shearing of the rivets 
(Fig. 1), in which the rivet area and shearing resistance are too 
small for the thickness of plate and pitch of rivets; to remedy 
which a larger rivet may be introduced, or, in case of iron 
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Fig. 2 

rivets, the substitution of steel rivets, the latter having a;shear- 
ing strength more than 20 per cent. greater than iron rivets. 
The engraving (Fig. 2). is a typical illustration of the elongation 
of rivet holes where the rivets were sheared by the plate. This 
illustration was prepared from a tracing drawn over a photo. 
graph of a joint in a § inch steel plate with 1} rivets on 3} inch 
pitch. The elongations of rivet holes were 0.64, 0.68, 0.73, 
and 0.83 decimal parts*of an inch respectively. 

(2). By crushing and tearing out the plate in front of the 
rivet (Figs. 3 and 4). This method of failure depends usually 
upon the thickness of plate relative to diameter of rivet. Such 
a fracture suggests that smaller rivets be used if the distance 
from the edge of the plate to the side of the hole be not less than 
the diameter of the hole. The engraving (Fig. 4), was made 
from a tracing drawn over a photograph of a steel plate 4 inch 
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thick with 5 11-8 rivets on 34 inch pitch. The plate tore out 
in front of the rivets as shown. 


(3). By tearing the plate along the line of the rivet-hole 














Fig. 3 
(Fig. 5). This fracture depends upon the thickness of the plate 
and the pitch of the rivets. The resistance to this mode of 
fracture equals the effective sectional area of plate between 
holes multiplied by its tensile strength per square inch. The 
engraving (Fig. 5), was made from a tracing drawn over a 
photograph of a steel plate 5-16 inch thick with 1-inch drilled 








Fig. 4 
holes on 34 inch pitch. The efficiency of this joint was 80.1 per 
cent. 

A riveted joint should fail preferably by fracturing the plate 
along the line of rivets from hole to hole; if failure should occur 
by either of the first two methods it indicates an excess of 
strength in the net section of the plate through the line of rivet- 
holes which has not been made use of; if, on the other hand, 
fracture occurs along the line of rivet-holes in a well-propor- 
tioned joint, it is immaterial whether there is an excess of 
strength in other directions or not. 

It was observed during the tests of riveted joints at the 
Watertown Arsenal that the failure of a joint was generally 
marked by three well defined periods. In the first period the 
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Fig. 5 
greatest rigidity was found, and it was thought that thatJjoint 
was then held entirely by friction of the rivet heads, and the 
movement of the joint was principally that due to the elasticity 


of the metal. 
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The second period was distinguished by a rapid increase in 
the strength of the joint, attributed to the overcoming of the 
friction under the rivet heads and closing up any clearance 
about the rivets, bringing them into bearing condition against 
the fronts of the rivet-holes. Rivets which are said to fill the 
holes can hardly do so completely, on account of the contraction 
of the metal of the rivet from a higher temperature than that of 
the plate after the rivet is driven. 

After a brief interval the movement of the joint was retarded, 
and the third period reached. The strength of the joint was 
then believed to be due to the distortion of the rivet-holes and 
of the rivets themselves. The movement began slowly, and so 
continued until the elastic limit of the metal about the rivet 
holes was passed, and general flow took place over the entire 
cross-section, and rupture was reached. 

These stages in the test of a joint were well defined except 
when the plates were in a warped condition initially, when ab- 
normal micrometer readings were observed. The difference 
in behavior of a joint and the solid metal suggested the pro- 
priety of arranging tension-joints in boiler construction and 
elsewhere as nearly in line as possible. 
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Electrical Machinery for Operating Gold Dredges in the 
Klondike Region 


The Western Engineering and Construction Company, of San 
Francisco, is about to install, in the territory south of the Yukon 
District, a power transmission plant for the operation of a gold 
dredge, which will be erected at Atlin, B. C., two miles distant 
from the power plant. This is a new development in the meth- 
ods of mining in this region, which is a very important placer 
district, and much gold that would otherwise be lost will be 
saved by the use of electrically operated dredges. The work to 
be done here is similar to that carried on at Oroville, Cal., 
although the gold is coarser in the Atlin District, being found in 
nuggets from the size of a pinhead to that of an ostrich egg. 

The electrical equipment for this plant consists of the fol- 














Fig. 1 
lowing apparatus, recently purchased from the Westinghouse 


Electric & Mfg. Co.: Two 180-kilowatt belted alternators, 
which are to be driven by water wheels; two type F. variable- 
speed induction motors with controllers; two standard type C 
induction motors for driving the pump, one of 20-horse-power, 
and the other of 50-horse-power; and a 15-horse power, type C 
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motor for operating screens. It is interesting to follow the 
route over which this machinery will pass before reaching its 
destination at Atlin. From the East Pittsburg works of the 
Westinghouse Company, the apparatus will be shipped directly 
across the continent to Vancouver, B. C., from which city it will 
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be re-shipped by steamer to Skagway; it will then be conveyed 
over the Chilkoot Pass to Caribou, by way of the White Horse 
railway; carried by teams to Tagish Lake, where it will be re- 
loaded on a small lake steamer and taken to a landing on the 
other side of the lake; then transported on a narrow gauge road 
about six miles to another lake; re-loaded on another steamer to 
be taken across this lake, and then freighted to Atlin, 

Although all of this work has to be done in a very short season 
owing to the severity of the climate, it is expected that the 
machinery will be in operation in July of this year, and enough 
gold recovered during the season to pay the entire cost of the 
installation, which, including the hydraulic machinery, amounts 
to over $150,000. 

A gold dredge costs from $40,000 to $75,000, depending upon 
its capacity, and consists of the dredging machine proper and 
the pumping apparatus which supplies the necessary water for 
washing and sluicing. The dredge machinery comprises a chain 
of electrically-driven buckets, which pick up the material, a 
steel hopper into which the material is emptied, a revolving 
screen, designed to receive and wash the excavated material, an 
appliance for carrying off all the coarse tailings and stones that 
are rejected by the screens, a sluice-box, in which the water and 
fine material containing the gold are disposed of and in which 
the gold is saved. The stone chute is of a sufficient height and 
inclination to discharge the material clear of one side of the boat 
so that no obstruction can take place on account of the accumu- 
lation of tailings. From the under side of the screen all the fine 
material, including the gold, is discharged with a considerable 
quantity of water, all of which is carried off and over the stem of ° 
the dredge through a sluice-box containing a series of riffles in 
which the gold is caught, and of a length sufficient to carry the 
tailings clear of the dredge and to save all the gold. When the 
gold is of too fine a character to be efficiently collected in the 
ordinary sluice-box, a finer screen and gold saving tables are 
employed. 

Formerly, the dredging apparatus and pumps were operated 
by steam engines, and this practice is still largely continued. 
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Electric power, however, is preferable, since it admits of the 
operation of dredges where fuel is difficult to obtain, the lighting 
of the dredge by electricity, and, if necessary, the carrying on of 
the work at night. An electrically operated dredge is illus- 
trated in Fig. 1, showing at the left groups of incandescent 
lamps mounted in reflectors. Fig. 2 is an interior view of a 
dredge, showing a variable-speed Westinghouse induction 
motor driving a counter-shaft from which the main dredging 


buckets are operated. 
H. 
* Ok OK 


The Result of Friction in the Indicator 


Almost every engineer has a desire to know how to indi- 
cate an engine and to know how to read the cards after tak- 
ing one. This article is not intended for the expert, but 
rather for the novice, to whom the various line variations are 
not always quite clear. We cannot pretend to explain them 
all, but will deal with the vagaries of the pencil caused by 
friction in the indicator and how to remedy such motions. 

Although an indicator, upon inspection, may appear satis- 
factory in all respects when cold, it may become the reverse 
of this when in operation and subjected to a high tempera- 
ture of steam, this application of heat and circumstances 
causing unequal expansion of the metals of which the indi- 
cator cylinder is composed. 

The expansion that takes place upon being heated varies 
in the different parts of the indicator, generally increasing 
the size of the piston to a greater extent than it does the sur- 
rounding metal; and thereby involves a liability of the in- 
dicator piston to become sutticiently increased in size as to 
bind in the cylinder, thus creating excessive friction, but 
which may obviously be eliminated by a slight reduction in 
the size of the piston. 

Another source of friction which often happens arises 
from springs of imperfect construction, or out of true, caus- 
ing, when under tension, a lateral or side pressure against 
the cylinder. 

Either of these faults result in an interrupted or broken 
action in the movement of the pencil, and which is fatal to 
the accuracy of the instrument; therefore, in order that per- 
fect freedom of action and that smoothness and accuracy in 
the pencil movement be attained, it is indispensable that fric- 
tion in the instrument be reduced to the lowest degree pos- 
sible. 

By the use of this device an amount of interesting and 
varied information may be obtained pertaining to the condi- 
tion and action of springs, the variations in pressure for 
equal movement of the pencil, in showing the difference be- 
tween a rising and falling pressure when undue friction is 
present, and also as a means of observing inaccuracies that 
may appear in any part of the mechanism connected with the 
indicator. 

In many cases errors arise from excessive friction of the 
indicator piston, caused by scale or grit of any description 
being carried from the pipes and other connections leading 
to it. 

If such should be suspected it will likely be detected 
(where slow speeds prevail) either by close observation of the 
pencil in its movement up and down, or by placing the finger 
at the top of the indicator piston rod, and gently follow it in 
its downward movement, 
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As a matter of course the remedy is to remove the piston 
and clean. 

Sometimes with new indicators and clean pistons an un- 
usual amount of piston friction shows itself in the diagram 
by a series of very definite serrations on the expansioy line 
just after cut-off, as shown in Fig. 1, the horizontal portion 
of the serrations indicating a disposition of the piston to 
hang at each of these positions in its descent. 

In some cases of this kind it may be necessary to very 
slightly reduce the size of the piston by means of a fine cro- 
cus paper, or by oiling and allowing it to run a short time, 
having first disconnected the pencil movement. 

With springs of a higher tension, that is, with stronger 
springs, the serrations resulting from the friction of a tight- 
ly-fitting piston will not be so apparent, and will be less de- 
fined than with the lighter springs. However, the difference 
in results on the diagram between a tight piston and one fit- 
ting freely will be that with the former the various events 
of the stroke, such as cut-off, release and compression, will 
occur later in the stroke, owing to the tardy response of the 
piston to the variations of steam pressure. 

The friction of a tightly-fitting piston, therefore, will 
cause the initial pressure to be less, but the pressure along 
the expansion and also the back pressure line (on account 











Exaggerated 


of its tardiness) will be greater than with the more freely- 
.moving piston. 

However, the area of diagrams from each may not differ 
greatly, because the loss of initial pressure is partially com- 
pensated in the formation of the expansion line, owing to a 
tardy piston. 

Occasionally the mean effective pressure in each may not 
differ materially, still in most diagrams that have been taken 
with an indicator in which the piston was too tightly fitted, 
the diagrams have been found to be unreliable, inaccurate 
and misleading. 

The piston friction on an indicator may be approximately 
determined in the following manner: First, allow the in- 
strument (by a few working strokes) to become heated to a 
temperature coinciding with the steam pressure present; 
then, after closing communication with the engine cylinder, 
gently depress the pencil lever (by hand) just sufficient to 
slightly extend the spring, and then allow it to slowly return 
to rest. 

While in this position a horizintal line is drawn on the 
diagram. 

The pencil lever is next raised and the spring slightly 
compressed, and then again allowed to come to rest and an- 
other line drawn as before. 





The distance or space between the lines so marked is a 
measure of the sum of the total frictional resistance in both 
directions, and, assuming the pencil movement without fric- 
tion, then the whole of the error so measured is attributable 
to piston friction. 

Careful attention to the lubrication of the piston and pen- 
cil movements will conduce to smooth running, and, to a cer- 
tain extent, will prevent the tendency to stick or bind in the 
cylinder. 

Clean cylinder oil will be found a far superior lubricant 
for the piston than the limpid oil used for the pencil move- 


ments. 
oe 


Starting an Ice Machine for the Season 
Compression Machines 


Each particular type of ice machine has distinctive features 
which will only appear to the engineer in charge as he comes to 
know his machine; consequently it is impossible to lay down 
any arbitrary set of rules suitable to all machines. These rules, 
however, are more or less applicable to all machines working 
on the ammonia compression system. At this period of the 
year we find it necessary to know that our machines are in 
proper shape to do their work. However, by adhering to the 
following system of preparatory work we may expect to obtain 
proper results in operation. 

Before charging an empty machine with anhyrous ammonia, 
all air must first be carefully expelled. This is effected by 
working the pumps so as to discharge the air through special 
valves, which are usually provided on the pump dome for that 
purpose, 

The entire system should have been previously to this 
thoroughly tested by working the compressor, and permitting 
air to enter at the suction through the special valves provided 
for that purpose, and it should be perfectly tight at 300 pounds 
air pressure on the square inch, and should be able to hold that 
pressure without loss. Whilst testing the system under air 
pressure it should also be carefully blown through and thoroughly 
cleansed from all dirt, every trace of moisture being also 
removed. : 

It is totally impossible to eject all air from the plant by 
means of the compressor, therefore it is advisable to insert the 
requisite charge of ammonia gradually and not all at once, the 
best practice being to put in from 60 to 70 per cent of the full 
charge at first, and cautiously permit the air still remaining to 
escape through the purging cocks with as little loss of gas as 
possible, subsequently inserting an additional quantity of 
ammonia once or twice a day, until all the air has been got rid 
of by displacement, and the complete charge has been intro- 
duced. 

To charge the machine, the dryer or dehydrator of the ap- 
paratus for manufacturing or generating anhydrous ammonia, 
or where no such apparatus is included in the installation, the 
drum or iron or steel flask of anhydrous should be connected, 
through a suitable pipe, to the charging value; the expansio 
valve must be then closed, and the valve communicating with 
the dryer or dehydrator, or that in the flask or bottle opened. 
The machine should be run at a slow speed when sucking 
ammonia from the drier, or whilst the flask is being emptied, 
with the discharge and suction valves full open. In the latter 
case, when one of the said flasks or bottles has been completely 
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emptied it must be removed, the charging valve having been 
first closed, and another placed in position, until the machine 
is sufficiently charged to work, when the charing-valve should 
be finally closed, and the main expansion valve opened and 
regulated. A glass valve upon the liquid receiver will show 
when the latter is partially filled, and the pressure gauges, 
and the gradual cooling of the brine in the refrigerator (in case 
of a brine circulation or ice-making apparatus), and the ex- 
pansion pipe leading to the refrigerator coils becoming covered 
with frost, indicate when a sufficient amount to start working 
has been inserted. 

It is sometimes advisable to slightly warm the vessels or bot- 
tles containing the anhydrous ammonia by means of a gas jet, 
or in some other convenient manner, whilst transferring their 
contents to the machine, as otherwise if frost forms on the ex- 
terior of said bottles they will not be completely discharged, 
and loss of ammonia will ensue. 

The flasks, bottles or other receptacles containing the anhy- 
drous ammonia should be always kept in a tolerably cool anda 
perfectly safe situation, and they should moreover be moved 
and handled with the utmost caution and care. 

In the event of an accident occurring, and any considerable 
quantity of the ammonia becoming spilt, it is well to remember 
that it is so extremely soluble in water that one part of the 
latter at a temperature of 60° Fahr., will absorb some 800 parts 
of the ammonia gas, therefore water should be employed to 
kill or neutralise it, and any person attempting to penetrate an 
atmosphere saturated with this gas should not fail to place a 
cloth well saturated with water over his nose and mouth. 

The machine having been saturated, and the regulating 
valves opéned, it is essential to note carefully the temperature 
of the delivery pipe on the compressor, and if it shows a ten- 
dency to heat then the said regulating valve must be opened 
wider; whilst, on the contrary, should it become cold, the said 
valve must be slightly closed, the regulation or adjustment 
thereof being continued until the normal temperature of the 
said pipe is the same as that of the cooling water leaving the 
condenser. When the charge of ammonia in the machine is 
insufficient, the said delivery pipe will become heated, and that 
even when the regulating valve is wide open. 

There are many additional signs of the healthy working of 
the apparatus other than the fact that it is satisfactorily per- 
forming its proper refrigerating duty, which soon become easily 
recognizable to those in charge; for example; every stroke of 
the piston will be clearly marked by a corresponding vibration 
of the pointers or indexes of the pressure and vacuum gauges. 
The frost visible on the exterior of the ammonia pipes leading 
to and from the refrigerator will be about the same. The liquid 
ammonia can be distinctly heard passing in a continuous and 
uninterrupted steam through the regulating valve. The 
temperature of the condenser will be about 15° higher than 
that of the cooling water, cooling water running from the over- 
flow. And finally, the temperature of the refrigerator will be 
about 15° lower than the actual temperature of the brine or 
water being cooled. 

Air will find its way into the system through leaky stuffing- 
boxes, improper regulation of the expansion valve, &c. Its 
presence in any considerabie volume is shown by a kind of 
whistling noise, the liquid ammonia passing through the ex- 
pansion valve in an intermittent manner, a rise of pressure in 
the condenser, and also loss of efficiency thereof, and other 
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obvious signs. In this case the said air must be got rid of 
through the pruging cocks in a similar manner to that which 
remains in the system wher first charging the machine. 

The presence of any cc::_iderable amount of oil or water in 
the system, which may rcsult from careless distillation, will 
cause a reduction in efficiency, and will be evidenced by shocks 
within the compressor cylinder. 

The temperature can be regulated either by running the ma- 
chine at higher speed or by increasing the back pressure, or by 
combination of both. The back pressure can be regulated 
by means of an expansion valve or valves fitted between the 
receiver and the refrigerator evaporating coils or pipes in the 
main liquid pipe. 
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The system adopted for heating and cooling the theatre is so 
unique, yet practical, that it will be of interest to everyone. 

Running directly from the roof of the building into a small 
triangular shaped room is an air shaft. Immediately adjo‘ning 
this room is a large dome shaped room lined throughout with 
asbestos and hair felt. Between the large and small rooms is 
a short shaft about eight foot square. In this square at one 
end is a huge radiator containing 5000 square feet of heating 
surface, as shown in figure one, and at the end leading into the 
chamber is a six foot suction fan. This fan induces a current 
of fresh air from the roof which passes through the heat radiat- 
ing coils obtaining a degree of heat subject to the velocity of the 
fan. The heated pure air is then discharged into the dome 


ee farce eo 
Showing Radiator set in shaft 


The Heating and Ventilating System at Keith’s Million 
Dollar Theatre 


Keith’s new million dollar theatré, which has recently been 
opened to the public in Philadelphia, is without question the 
finest looking house of the kind in America, and in addition to 
splendor of the exterior parts, the mechanical equipment is 
such as to delight the eye of any engineer. No expense has 
been spared to make the entire structure conform to all require- 
ments ensuring the comfort of the patrons of the house. The 
same thing obtainsin the matter of hygienic conditions :-the best 
methods known to the 20th Century being incorporated in the 
structure with a view of k2eping the air-no matter how crowded 
the house—free from all noxious gases and in a healthful con- 
dition. 


from whence leads a myriad of tubes, each ending in small 
ventilators under the chairs throughout the lower part of the 
house. These ventilators thus distributing the heat well sup- 
plied with oxygen in a uniform manner. The upper part of 
the house is heated in a like manner with a duplicate system. 
In order to keep the air in continuous motion there are two fans, 
of five foot diameter each, in the roof which expel the foul air 
into the atmosphere as fast as it collects on the inside. Hence 
no matter how crowded the house, nor what condition of tem- 
perature maintains outside, the audience can be assured of 
comfortable and healthful conditions at all times. 

Now we come to the unique feature of this system; as almost 
everyone knows the Keith Theatre continues open through the 
summer months. To the average person the thoughts of 
being in a crowded theatre on a hot summer night is enough to 
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dispel all idea of going at such a time. But, energy and enter- 
prise, coupled with later day mechanics. make the interior of 
this theatre in the summer time as pleasant, from a tempera- 
ture standpoint, as one will find at the seashore. This rather 
unusual condition is obtained by a complete reversal of the 
above mentioned method of heating the building. By means 
of a cold storage plant brine is circulated through the radiating 
coils shown in Fig. one. A current of air is induced across the 
radiator, which now radiates cold instead of heat, into the 
great dome shaped room from whence the air, now thoroughly 
cold, if distributed in the same manner, and by the same means 
as was the heat in the winter time. By this method one can 
readily see that the difficulties and inconveniences of properly 
heating and cooling buildings in which large crowds assemble 
are completely overcome. 


* * * * 


Niagara Falls Power Supply Interrupted by a Fire 


Condensed from a paper read by O. E. Dunlap, at the annual meeting 
of the American Association for the Advancement of Science. 


All who have visited the great power plants at Niagara Falls, 
or know of their magnitude, will be interested in a serious acci- 
dent which occured at the plant of the Niagara Falls Power Co 
on Thursday, January 29. Lightning struck and started a fire 
among the cables leading from Power House No. 1, to the trans- 
former house; on these cables practically all of the current out- 
put of Power House No. 1, 50,000 H. P. is carried. The current 
is generated at a voltage of 2,200 and sent to the transformer 
station, where a portion of the current is raised to 11,00 volts 
for transmission to Buffalo and other distant points. 

The power house and the transformer station are located on 
opposite sides of the headrace or inlet canal. A bridge across 
this canal, and the cables, 52 in number, are carried over on this 
bridge. At 10.45 P. M., of Jan. 29, the bridge was struck by 
lightning, and the stroke shortcircuited some of the cables, and 
set their insulation covering on fire. 

Every possible effort was made to put the fire out but the 
flames succeeded in getting a good start on the bridge and ex- 
tended into the transformer station. All the generating ma- 
chines were shut down. The firemen poured great volumes 
of water into the bridge and into the transformer station, but 
despite their quick work, all of the cables on the bridge were 
destroyed. The bridge and transformer station were badly 
damaged by the fire, and the water thrown into the trans- 
former station wet several of the big transformers, rendering 
them wholly useless until dried out. 

Thedestruction of the cables cut off the Niagara Power supply 
of Buffalo, the Tonawandas, Lockport, and the majority of the 
tenants of the Niagara Falls Power Co. In Buffalo the street 
lights went out, the trolleys stopped until the international 
Railways Company’s storage battery was thrown in, and the 
cars on tlie Niagara Falls-Buffalo line and the Lockport-Buffalo 
line, as well as in Lockport ceased to run. For an hour or more 
after the fire the are lights of Niagara Falls were out and the 
electric cars stopped. Every customer of the Niagara Falls 
Power Co., was without power for a short time at least, for until 
an examination was made after the fire, all current was shut off 
from both stations (1. e., Power House No. 1 and Power House 
No. 2, the latter having been only recently completed.) The 
first service to be restored was that of the Niagara Falls electric 
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railway and the arc lighting system, for this service comes 
through the rotary converters in Power House No. 1. All 
patrons of the company who received current that passed over 
the cables on the bridge were forced to wait until the temporary 
repairs were made. 

The fire was hardly under control before Superintendent 
Barton was preparing to make repairs. Every man it was 
possible to put on the job was immediately set to work. Car- 
penters repaired the roofs of the bridge and the transformer 
station. The debris of the fire was cleared away. New cables 
kept on hand by the Company, also some intended for use in 
Power House No. 2, and some the General Electric Co., had on 
the ground were brought to the scene, and the electricians of 
the company hustled them into place. By daylight, Friday 
splendid progress had been made, and it was expected that 
Buffalo would be connected up by noon. However, a short 
circuit caused further trouble and it was 4.30 P. M., before 
current was flying over the transmission line to relieve Buffalo’s 
distress. Before it was necessary to turn on the street lights 
Friday evening, Buffalo was receiving 10,000 H. P., and soon 
afterward the full amount of Niagara Power in Buffalo was 
again passing over the cables. 

From the time of the fire Thursday night, until late Friday 
afternoon, all of the industrial establishments in Buffalo that 
use Niagara power were idle. In some cases the men were kept 
in the plants hoping that the current would come from Niagara, 
while in other cases the men had a holiday. lll of the factories 
in the Tonawandas that use the Niagara power were also forced 
to idleness, and the same may be said of the situation in Lock- 
port. In Niagara Falls the majority of the tenants of the power 
company were without current, but a few that had been receiv- 
ing power from Power House No. 2, the cables of which did not 
cross the burned bridge, were able to.run on Friday. Some of 
the idle Niagara factories resumed operations Friday night. 
Cable connections were established as rapidly as possible. For- 
tunately for Buffalo, the Niagara Falls Power Co. had several 
large transformers that were not damaged by fire or by the 
water thrown into the transformer station, and so these ma- 
chines were ready for service as soon as the cable connections 
could be installed. 

Considering the extent of the trouble, it is generally agreed 
that the employees of the Niagara Falls Power Co. performed 
a wonderful feat in re-establishing connections as quickly as they 
did. The fact that a January lighning bolt should cause sueh 
ruin has astonished everybody connected with the Niagara 
plants. If there had not been a large amount of cable immedi- 
ately available at the Falls, or if the transformers had all been 
thoroughly wet, a long delay must have resulted, and the 
Niagara-Buffalo locality would have been greatly inconven- 
ienced by the lack of Niagara power. 

oe 

A cold storage plant for the purpose of keeping material for 
use in the dissecting rooms, has been installed in the new medi- 
cal building at the University of Michigan. The plant con- 
tains a direct expansion carbonic anhydride machine. 


* * * * 


The human system can endure heat of 212 degrees, the boil- 
ing point of water, because the skin is a bad conductor, and 
because the perspiration cools the body. Men have withstood 
without injury a heat of 300 degrees for several minutes. 
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EccENTRIC (B).—The eccentric is of cast iron bored to fit the 
crank-shaft, and fastened to it by a } of an inch set-screw. It 
is turned to fit the eccentric strap (C), and has a throw of $ of 

Cross-HEAD.—The length of the cross-head slide should be an inch. 
equal to % of the engine stroke. The distance between the ECCENTRIC STRAP AND Rop (C).—In this case the strap and 
guides determines the width of the cross-head, and is found by rod are made of cast brass and in one piece. Drill for the bolts, 
making a scale drawing with the ; ‘ia 2. 
connecting rod in its extreme posi- =— =~} = fee 

For our 12 inches diameter engine: 

The breadth of slides may be 
made .375 x D, ow .375 X 12=44 
inches. 

The thickness of the slides, if 
brass, may be .o1D + 4 of an ineh, 
or .O1 X 12=.12, and .12+.5=.62, 
or nearly $ of an inch. 

When the slides are of cast iron, 
they should be at least half again 
as thick. 

The cross-head pin may be, .2D= 
diameter of pin, or .2 x 12=2 4-10 
inches diameter. 

Its length may be .25D + 4 of an 
inch, or .25 x .12 + 4=34 inches 
long. 

This pin should be as near the 
center of the slides as possible. 

The hub to which the piston rod 
is fastened, may be made two times 
the diameter of the piston rod. 


Steam Engine Design 
BY A. EDWARD RHODES. 













































DESCRIPTION OF DETAILS of half- 
horse-power engine: 





CYLINDER HEAD (A).—The cyl- 
inder-head is of cast iron turned 
all over, and is fastened to the 
cylinder by five 5-16 of an inch 
tap-bolts 
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cut the strap in half. Bolt the two pieces together, and bore 
to fit the eccentric. Now drill for the rocker-arm pin D. which 
is made of wrought iron. 

SLIDE VALVE (E).—The slide valve is of brass scraped on its 
face to form a perfect surface on the valve seat. 

STEAM CHEsT (F).—The steam-chest is of cast igon, it has a 
7-8 of an inch diameter projecting lug, which is tapped for a 3 of 
aninch steam pipe. The valve stem stuffing-box is made by an 
externally threaded lug 4 of an inch long. The gland for this 
stuffing-box is made of brass, and is shown at (G). 

Cross-HEAD (H).—The cross-head is a rectangular shaped 
piec. of cast-iron tapped at one end to receive the piston rod, 
and cored at the cther end to receive the connecting rod. 
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Fig. 3 


The outside boss for the cross-head pin (J) is drilled 5-16 of an 
inch, and the inside boss is tapped } of an inch. { of an inch 
from thecylinder end a-hole } of an inch diameter is drilled to 
-fit the projecting lugs on the brass slides(I). 

FLY-WHEEL (K).—The fly-wheel is. 10 inches diameter and 
set-screwed to the crank-shaft in the position shown. The 
eccentric is set } of a revolution ahead of the crank and 2} 
inches from it. 

CYLINDER CovER.—The cylinder cover is simply an L shaped 
piece of cast iron or cast brass made to fit the cylinder flanges. 

BasE.—The base is of cast-iron of a general thickness of 
3-16 of aninch. In making the drawing be careful to provide 
raised planing places to give a true surface for the main frame 


and pedestal, also provide a hole for that part of the fly-wheel 
which is below the base of the main frame. Make the outline 
as shown in the photographs Part I, and at least 4 of an inch 
larger all around than is absolutely required by. the feet on the 
main frame and pedestal. 


* * * * 


The Thermophone 


An interesting as well as useful instrument, which among its 
various applications includes the field of refrigeration, is the 
Thermophone. There is something fascinating about it to one 
who understands enough about electricity to grasp the ideas 
involved in the telephone and the change of resistance of an 
electrical conductor with a change of temperature. To cne who 
does not comprehend these, the deeper the mystery, the greater 
the wonder and admiration. Just think of determining the 
temperature by the ear. What then is the thermophone? 

The thermophone is an electrical thermometer of ther esist- 
ance type. It is especially valuable in determining the tem- 
perature of a distant or inacessible place. It was devised for 
the purpose of obtaining the temperature of the water at dif- 
ferent depths in a reservoir. It was so successful in operation 
that its inventors were encouraged to study further into the 
capabilities of the instrument with a view of adopting it to 
scientific and commercial work. 

Many resistance methods for the determination of tempera- 
ture have been used, all depending upon the principle that 
the resistance of _a “conductor to the electrical current varies 
with its temperature. It is readily seen that any apparatus 
capable of measuring the res::t2::ce of the material may also be 
used to measure its temperatuze, as one is the function of the 
other. In the instrument under consideration, advantage has 
been taken of the fact that different metals have different elec- 
trical temperature co-efficients. 

Two resistance or temperature coils of different metals, such 
as copper and german silver, are placed side by side to be under 
the same conditions of temperature. The outer ends of these 
coils are connected by leading wire to the terminals of a slide 
wire where connections with the slide wire are made. From 
the junction of the inner ends a third wire is carried to a mov- 
able contact on the slide wire. This third wire has in its cir- 
cuit a galvanometer or a telephone used in connection with a 
current interrupter, operated by an independent battery supply, 
for the purpose of indicating the presence of a current. Ths 
whole is the form of a Wheatstone bridge, aud the sliding con- 
tact is moved in the proper direction to balance the changing 
resistances of the bridge coils. For each degree of temperature 
there will be a different position of the slider, and by a proper 
calibration a graduated scale will be made. In practice the 
slide wire is wound around the periphery of a disk, the upper sur- 
face of which is graduated in degrees of temperature. The 
slide presses against the slide wire, and the movable index shows 
the temperature of the distant coils. 

The temperature coils and third wire, properly insulated, are 
inclosed in a thin brass tube, strongly and hermetically sealed 
to withstand water pressure or careless handling. The brass 
tube may be left straight or wound in a spiral as desired, the 
coils are made usually with leads nine feet long, but these leads 
may be connected with a triple cable of any length, so that they 
may be carried to any position desired. 
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It will be seen that the temperature of the leading wires will 
have no effect, as they are placed side by side and subject to the 
same changes, and one tends to influence the reading of the in- 
strument in one direction as much as the other wire in the op- 
posite direction. The temperature of the slide wire will have 
no effect upon the reading of the instrument, for being one 
piece of metal which has the same temperature throughout its 
length, each portion of it will rise and fall in resistance at the 
same rate with changes in temperature, consequently the ratio 
of its parts will not change. The operation of taking a ther- 
mophone reading is as follows:—The coils are placed at the 
spot the temperature of which is desired, and the three leading 
wires are connected with the proper pole coils on the indicator 
box. The switch is turned to connect the battery, and the 
hand telephone is held to the ear, the index is moved back and 
forth over the dial. A buzzing sound will be heard in the tele- 
phone, increasing or diminishing as the index approaches or 
recedes from a certain section of the dial. A point will be 
found at which there is perfect silence in the telephone, and 
at that point the hand will indicate the temperature of the 
distant coils. 

The coils must of course be located at the point whose tem- 
perature is to be determined. As the same is not the case in 
regard to the other parts of the apparatus, these may be located 
at any convenient point. There follows, in consequence, an in- 
teresting feature of the apparatus, namely:—that by having 
any number of coils located at different points and a suitable 
switching device for switching the indicator to any of them as 
desired, one indicator only is needed; in short, the apparatus 
may be so installed that a man may without leaving his office 
find the temperature of any room of his f: 
lic building. 
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The whole thing may be compared, i 
working of a steam pump forcing water 
pipe of the same extent as the line wires. The dynamo (or 
pump) forces electricity instead of water. So long as the 
dynamo or pump works continuously the pipes or wires are 
filled with a current of water, or electricity, flowing in one 
direction; in other words, a continuous current. Thus, we 
may say that a certain number of pounds steam pressure is 
required to overcome the friction of the water in the pipes, 
so that so many cubic feet or gallons of water shall be deliv- 
ered per minute; equally true we can say, so many volts are 
required to overcome the resistance of the wire, so that the 
current shall be delivered in so many amperes per minute. 
Hence, to simplify, we may say pounds of steam pressure = 
volts; the friction = resistance; the pipe = the wire; current 
= volume of water in motion, and amperes of electricity = 
gallons of water delivered at the end per minute. Every 
engineer knows that the larger the pipe the more gallons 
water per minute, and the less relative friction, so the larger 
the wire the more current can be carried and the less the 
resistance, relative to the number amperes delivered. The 
same analogy holds good in the opposite, for the smaller the 
pipe or wire, the greater the friction, or resistance. Every 
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engineer who uses a steam pump or an injector knows that 
there is some point to which, if his pipes were reduced in size, 
nearly or quite all his power (steam pressure) would be ab- 
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sorbed in friction. So electrically our voltage may be 
largely consumed or absorbed by-too small a wire; in either 
case—either the water or the electricity—the result of the 
work done is in both cases uniform and identical, viz.: A con- - 
tinuous current, and is the current that has been generally 
used for the production of light and power. The other current, 
which is largely employed in the generation of electrical 
power, viz.: the alternating current, differs essentially from 
that which we have described above, and in fact our analogy 
to the working of a pump comes*to an end. The current 
from an alternating dynamo, instead of flowing continuously 
and directly, is simply a vibratory movement or a “ back-and- 
forth: flow.” Here the supremacy of electricity as a power 
comes in, for, returning to one pump, should we at each al- 
ternate stroke of the pump reverse the direction of flow of 
the water, the entire power,.or nearly all of it, would be ab- 
sorbed by its weight, and the friction in the pipes. But elec- 
tricity being without weight, there. is of course no loss by 
reversing its flow; indeed, the possibilities of applicaticn to 
useful service, dependent on the reversals, are of the great- 
est value. To clearly explain the action of the alternating 
system, we have to « -nsider the requirements under which 
electricity does its 1: st acecptable work. 

Every engineer who is making electric lights knows that 
the most satisfactory results, that is, the best light, is ob- 
tainedsby using a dynamo and distributing system of as high 
voltage as possible, in conjunction with a lamp of low volt- 
age. Here, then, we have two actually opposite conditions, 
which must be harmonized to produce a perfect result in 
their action, and which are plainly impossible in the continu- 
ous-current system, which we have explained by the compari- 
ion to our pump, because it is evident, to renew tke com- 
pavison, that if we are carrying a pressure (steam), <.:«/ our 
liné\pf pipes is calculated to deliver a certain ami ant of 
wat@y per minute, if we throttle down at the delivery end, 
go a9 ts deliver only 1-10 or 1-20 of the amount, we shall 
be able to do so by reducing our pressure relatively, in- 
olving a great loss of efficiency, or incur the risk of destruc- 
tion to the plant at some time. 

Hence we are obliged to provide some appliance which 
shall intervene to convert the high voltage of the dynamo 
and cireuit to the low voltage of the lamps. When such an 
appliance is used it is known as a converter system, and the 
use of an alternating current and converter system are mutu- 
ally dependent on and necessary to cach other. 

This system can be compared to the engineer’s system of 
steam heating in his building thus: Suppose he carries 75 
pounds boiler pressure, and the steam is carried into the 
building in one main pipe, and from that is distributed by 
risers, etc., to the different radiators in the building. It is 
evident that he has no use for full boiler pressure on the ris- 
ers and radiators, as, even if they would stand it for a time, 
it would be no more effective for heating than a reduced pres- 
sure; hence he puts in a reducing valve in the steam main, 
between the boilers and risers. 

So, then, the converter used in connection with an alter- 
nating current is exactly an electrical reducing valve, with 
a high pressure (voltage) on one cide and a low working pres- 
sure (voltage) on the other. Thus, by using this converter, he 
may carry any voltage at the dynamo cnd primary circuit, 
reducing. into the secondary, to conform to the amount of 
current required. Each current, continuous or alternate, 
have special fields to which they are adapted, and while both 
are extensively in use, each has its peculiar adaptation. 
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That education is fast becom- 
ing a leading factor in the pro- 
at the University _fession of steam engineering, is 
of Michigan evidenced by the position taken 
on the subject by our principal schools ard uni- 
versities. It is quite possible that no other line of busi- 
ness has had the same accessions and new departures added 
to it; hence the necessity for more than the ordinary ad- 
vancement such as maintains in any of the other trades 
or professions. 

Generally, natural evolution of the times keeps a man 
well to the front. But, the application of power being 
the foot-stone of our commercial success, naturally the 
engineer’s requirements have increased more in volume 
than in any other branch of business. That this need is 
recognized and appreciated by the general public is pro- 
ved by the fact that almost every college or university of 
note in this country have added to their courses a de- 
partment of Steam Engineering and Electrical study. 

The University of Michigan is just now completing an 
engineering building at a cost of $140,000. Among the 
more important features of the building and its equip- 
ment will be a naval testing tank, the compressed air 
room, the hydraulic labratory, the cold storage depart- 
ment, steam engine room, and electric rooms. 

A tank for testing ship models which is nearly com- 
pleted is in the basement of the north wing. It is 300 











The 
Engineering Building 


feet long, 22 feet wide, and 10 feet deep. Connected 
with it is a dry dock capable of holding a model ro feet 
long. This tank will be used for experiments concerning 
the shapes and sizes of boats, and the different kinds of 
propellers. In the compressed air room there will be 
machines capable of delivering air at the various press- 
ures up to three thousand pounds per square inch. 

The cold storage department, will consist of the ice 
machine, and three cold storage chambers with cooling 
coils. With this department it will be possible to test 
building materials which have been subjected to low 
temperatures. 

In that portion of the building given over to steam en- 
gines there will be a special multiple expansion engine, 
with cylinders arranged so as to secure a great variety of 
expansions. There will also be machines representing 
the different types of engines, including the steam turbine. 

Besides the above there will be rooms for testing in- 
struments, computing, calibrating, drawing, recitation 
rooms, and instructors rooms. With such equipment 
for practical experience and the additional advantage of 
proper tutors the holder of a diploma from the Univer- 
sity of Michigan will command a position in the ranks of 
the engineering field second to none. 


** + 
Inventions Unless predictions fail the end- 
and Reports of ing of the zoth Century will 
Inventions probably see a utopian condition 


prevailing throughout the world 
far beyond the pale of our forefathers most vivid 
imaginations. The aforesaid predictions, if fulfilled, 
promising untold additions to mans comfort and 
pleasure—rich and poor alike. First we have a report 
from “Tesla” in which he states that he will soon 
place on the market a system of moving cars, automobiles 
and etc., by wireless application of electricity. In other 
words he means to transmit power from a central station 
to any place, or to any movable car by means of the wire- 
less system. However, he does not state just how soon 
he will accomplish this result. 

Edison announces in specific terms that he has per- 
fected his storage battery and that the days of the horse 
are numbered. These are his words: 

“ The new battery will settle the horse—not at once, but 
by degrees. The price of automobiles will be reduced so 
that almost every family may have one and run it with 
out the aid of an expert. In fact, I hope that the time 
has nearly arrived when every man may not only have 
his own automobile, but also be able to light his own 
house, charge his own machine, heat his rooms, cook his 
food, etc., by electricity, without depending on any one 
else for these services. ”’ 

That seems an audacious prediction, but Edison is not 
in the habit of boasting idly of his achievements, and the 
invention"of a storage battery adapted to vehicle trac- 
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tion does not appear half so wonderful as many other 
things he has done. 

But, we have a report, emanating from somewhere in 
Massachusetts, in which a man claims to have found 
means of making fuel, for any purpose of plain ordinary 
water. This out Teslas’ Tesla and certainly places more 
strain upon our credence. Even Edison must look to 
his laurels lest this water fuel man wrest them away from 
him. Banishment of the horse from city streets would be 
a small matter compared with the rescue of the world 
from all danger of fuel famine and the instant collapse of 
the Coal Trust. Ifthe water-burner will only make haste 
to put his device on the market, the family automobile 
can wait awhile. 

But alas we are afraid the water burner will find it 
much easier to talk than to produce the goods; hence the 
firemen may still rely on having to use the shovel and 
slice bar for awhile yet. 

+ 


At different times “ The Practi- 
cal Engineer’ has taken a stand 
fora betterment of the condi- 

Fallibility? tions of both locomotive and 
stationary engineers. The absolute dependence of the 
safety and lives of power plant inmates, and railway 
travellers, upon the sureness of the eye, and clear action 
of the engineer’s brain, is toooften manifested by se- 
rious results to be passed over lightly. We have illus- 
trations of this in two terrible railway disasters occur- 
ring about a month since, one on the Central Railway 
of New Jersey, the-other on the Southern Pacific not far 
from Tucson, Arizona. In each case a score or more of 
lives were lost, and each collision was attributed to crim- 
inal negligence of a railway employee. In Arizona a sta- 
tion agent failed to deliver an order to the engineer—the 
result was two trains met head on; in New Jersey the en- 
gineer of a fast express passed several cautionary signals 
and one peremptory signal, and paid the penalty with his 
life when his engine crashed into the rear of a train which 
had stopped on account of a hot box. 

It is not enough, however, when we read the pitiful and 
heart-renderng accounts of the suffering that followed 
the collision, to say that human error is inevitable; we 
may properly ask whether this very element of fallibility 
has been guarded against up to the possible limit. Inthe 
Westfield collision, for instance, the railroad has an ex- 
cellent block system, the signals were properly set, an ex- 
tra precaution had been taken by telegraphing a special 
stop order, which either was not signalled or was not 
noticed by the engineer, probably the latter; In the eyes of 
the public and according to law the engineer, Davis was 
plainly and flagrantly to blame. Yet the circumstances 


Shall the Law or the 
Railways Govern the 
Extent of Human 


show that, with all the rules observed, the margin of safe- 
ty for fast expresses on that road is a very slender one. 
The engineer was alone in the cab, the fireman ten feet 
away from the cab, and not where he could communicate 


with the engineer; the latter suddenly found the injector 
out of order, turned to fix it, and in two minutes the en- 
gine, rushing on at a speed of perhaps seventy miles an 
hour, had covered more than two miles, passed several 
signals, and was close upon the preceding train. Ought 
not there to be a law to require more than one man to be 
in the cab of an express train? An attack of illness, an 
accident, any one of a dozen causes, may at any moment 
incapacitate an engineer; andon all thenewtype of locomo- 
tive in use on the Central of New Jersey the fireman is 
most of the time where he can be of no assistance. 
Again it is asserted that Davis declared before his death 
that it was the general custom of engineers to run past the 
green cautionary signal and up to the redstop signal with- 
out slacking speed, in the belief that the stop signal would 
change by the time it was reached; that he relied on the 
track being kept clear for the express, as was usually done; 
and that no fast express could make time if the engineer 
obeyed the rules strictly. All these things may be false, 
but the public has a right to know how closely railway 
companies are enforcing their own rules; to know if it is 
true that an engineer is impelled to risk his own life and 
those of his passengers in order to make time, and that 
he can take such a risk without being punished (to pass a 
red block-signal light knowingly is a penal offense, ) where- 
as a failure to make time injures him. If these things are 
so, then any block system that can be devised is worth- 
less, and the wonder is, not that calamities take place, 
but that so few are recorded. There should be a con- 
stant inspection of the actual working of railroads by 
state officials acting for the public safety and with power 
to prosecute individual offenders. 

+ + 

It is now one year since we 
introduced the “ Engineer’s Let- 
ters’? column into our paper, 
and during that time we have 
received many letters from our engineer friends con- 
taining ideas valuable to any one engaged in the engin- 
eering profession. It is the intention to have this feature 
of our publication made its most interesting and strong- 
est point—in short we want “ The Practical Engineer’’ to 
be practical in fact as well as in name; and it is to this end 
that we urge our readers to send in to us any of the many 
ideas which daily occur to them in the actual practice of 
their profession. 

One man alone cannot assimilate in the brain what one 
hundred men can; yet if we extract the essence from the 
hundred, properly compiled, it may readily be compre- 
hended by each and all. It is to this end that we origin- 
ated.the ‘‘Engineer’s Letters’’column. Let everyone send 
in an item of interest and in this manner our paper will 
become a compilation of practical experiences. It is not 
necessary that the articles be particularly well written or 
that the’ drawings be perfect—it is simply the idea we 
want- We will always be pleased to place it in present 
able form and will pay the writer a price commensurate 
with the value of the article. 


Practical Ideas 
from 
Practical Men 
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C™N ORDER to make this department of THE PRACTICAL ENGINEER as interest- 
A ing as possible, < moderate rate will be paid by us for all contributions pub- 
lished under this heading. However, we do not assume responsibility for 
the ideas or opinions expressed. None need hesitate to contribute because of in- 
ability to draw or write well. We will redraw or revise whenever necessary—it js 


the idea we want. New ways of doing old things, criticisms of accepted theories, 
and general engine-room experiences are especially solicited. 
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The Benefit of Licensing Engineers 


Editor PRACTICAL ENGINEER: 

Notwithstanding the vast deal that has been said and written 
on the necessity for efficient license laws enforced on the steam- 
engineering profession, we find large districts in which there is 
no adequate law requiring a systematic and thorough examina- 
tion in practical and scientific steam-engineering of those in 
charge of the steam-power plant. 

Such a measure has often been very blindly opposed by some 
engineers (in name only) and many owners of power gener- 
ating plants. 

It shall be the purpose of this short article to present in as 
concise a manner as possible, some of the many benefits secured 
mutually to the employer, employee and the engineer in pro- 
curing the services of the most proficient engineer obtainable 
and is consistent with the demands of the position to be filled. 
This is a condition of affairs to be more largely secured by the 
protection of effective license law than through any other me- 
dium. 

In the first place you could scarcely mention a plant in which 
the competent engineer would not effect a saving, in point of 
economy, of several times the difference between his salary and 
that of the third or fourth-rate engineer so commonly met with 
in sections that submit to their depredations; a matter which 
would astonish an employer who has not given attention to 
such details. 

There we would call attention to the increased output due 
to the higher degree of efficiency of the machinery and appli- 
ances under charge, a matter that is difficult to estimate but 
one that is seldom over-estimated. To this you may add dou- 
ble, and, in many cases, more to the life of the plant as compared 
with the management of the incompetent man; and before you 
close the account place in the proper column the difference in 
repair bills and the losses arising from shut-downs. Let the 
employer make the figures and look at them for himself. These 
are facts that present themselves if only observed, and are 
worth their weight in gold, for to the owner it means gold. 

To the laboring employee it affords a degree of security to 
life and limb that is never present when the incompetent man 
is in charge at the most responsible post on the entire premises. 
Power plant disasters seldom end with simple injury to pro- 
perty and those immediately in charge of it, but often effects 
many that are in no wise answerable for its management; you 
must consider, too, that in many cases the undeserving man de- 
mands and receives as handsome a salary as the first class me- 
chanic. 

Price is not the only qualification for the engineer, nor is it 
altogether a ‘‘good talk.”’ The engineer only can measure the 
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qualifications of the engineer and to him only can the employer 
as well as the craftsmen look for protection against the imposter, 
and no engineer who is worthy to be called ‘‘engineer” will by 
neglect or unworthy motives betray that trust when confided 
to him by his mutual friends both in and out of his honorable 
calling. 

Such a condition will secure the true engineer against un- 
scrupulous competition and establishes a higher degree of re- 
spect for his calling in the outside world. It gives a growth in 
its own disciples to a pride that will stimulate progress and a 
higher degree of culture that otherwise will never be aspired to. 
It effectually places the mark of distinction between the pre- 
tender cand the engineer. 

We hope that such a state of affairs as this may soon exist 
throughout the country. Thenand not until then will the stan- 
dard of steam-engineering be elevated to the plane which it 


deserves to occupy. 
D.A. G. 


Lead Packing Rings 
Editor Practical ENGINEER’ 

I herewith give you an idea which I found of great value to 
me, and which may be of interest to many of your readers. 
Some time ago I had charge of a Corliss engine on which the 
valve stem and piston rods were very much worn; in fact I 
could not keep them from leaking no matter what packing I 
used. 

After giving the matter considerable thought I finally decided 
to try packing rings of lead. These rings I made to fit close to 
the stuffing box and also the rods. I placed one of the rings 
into the bottom of each stuffing box and then followed them 
with soft packing. This I found to be an effectual remedy for 
any trouble. 

About the best way to make these rings is to get a piece of 
board 6 inches square, 1 inch thick and another same size but 
4 inch thick, and bore a hole in the 4 inch board, } inch larger 
than the stuffing box which the ring is for, so as to allow for 
trimming; nail the 4 inch board on the 1 inch piece. 

Get a piece of pipe or shaft same size as the rod for which 
the ring is to be made, then place this in the centre of the hole 
and pour the lead around this. After the ring has cooled off, 
take it out and finish it with a rasp to a good tight jib for the 
stuffing box and rod. 

Some stuffing boxes have bevel bottoms; to make rings for 
these take out the old bottom packing ring and make a mould 
out of plaster paris. 

H. JAHUKE. 
The Nerst Lamp in the Farmer’s National Bank, 
Pittsburg, Pa. 

The Farmer’s National Bank Building, which is to be the 
largest structure in Pittsburg and one of the tallest offices 
buildings in the world, is nearing comp letion and will be oc 
cupied early in March. Contracts for the electrical apparatus- 
have been signed and most of the apparatus is already in place. 
The generating plant, consisting of three 150 K. W. and one 75 
K. W., machines has been furnished by the Westinghouse 
Electric & Mfg., Company and the building has been wired by 
Clark & McNollen, of New York. 

The lighting contract was the most hotly contested of any 
in th: building and the outcome is that the entire building is to 
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be lighted with Nernst lamps made by the Nernst Lamp Com- 
pany, of Pittsburg, and supplied by the Doubleday-Hill Electric 
Company of the same city. 

Alden and Harlow, the architects for the building, decided 
on the Nernst lamp because of the beautiful quality and steadi- 
ness of the light, the absence of shadow and the high efficiency. 
There are to be installed 1000 55-watt single glower, 1250 88- 
Watt single glower, 20 two-glower and 20 six-glower lamps, and 
although different units will prevail in the building, the quality 
of light will be the same throughout, this being one of the fea- 
tures of Nernst Lamp illumination in distinction from the com- 
bination of arc and incandescent lights ordinarily found in 
large interiors. 

The fact that this immense building has been equipped with 
alternating current apparatus for the sole purpose of making 
the Nernst lamp available constitutes a high tribute to the new 
illuminant and is an indication of the rapid strides which the 
Nernst lamp is making in the electric lighting field. The 
Nernst Lamp Company is certainly to be congratulated upon 
its success. 


——— > 


Manzell’s Automatic Positive Lubricator Pump 


The high speed of modern engines and other machinery has 
necessitated the adoption of some form of positive supply of 
lubrication, so that so long as the oil container is properly filled 
with oil or similar lubricant, the process of distribution will be 
carried out without any practical chance of failure or want of 
uniformity of supply to the various parts that require constant 
lubrication during the working of the engine or machine. This 
difficulty has been met by the adoption of forcing appliances— 
such as pumps—which deliver the lubricant under pressure to 
the necessary parts. 

Although the principle is old, devices having the same end in 
view, but with the object of better or more simple working, are 
brought out and put on the market from time to time. We 





Fig. 1 


have now the pleasure of describing and illustrating one of the 
latest type, which, quite apart from its simple construction, 
appears to have certain merits that of themselves should tend 
to create some interest in the minds of those interested in the 
subject. 

Fig. 1 of the adjoining diagrams shows a single feed-pump, 
from which it will be seen that the pump is situated at the lower 
part of the device, the driving mechanism consisting of a lever 
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adapted to oscillate about an axis, and provided with means for 
coupling it to any reciprocating mechanism; a rotary device 
driven by the lever through a clutch action, and a disc crank 
and a slotted cross-head on the pump plunger driven by the 
crank. A sight-feed tube is fitted in the suction pipe, by which 
the rate of feed can be visually ascertained. The pump is 
surmounted by an oil reservoir made of glass, within which is 
fitted the suction pipe from the pump, to which is fitted a reg- 

ulating valve provided 
on rucer With screw adjustment 
‘and lock-nut situated on 
the top of the reservoir 
cover by which the sup- 
ply of oil can be regu- 
lated. Fig. 2 shows a 
triple sight-feed arrange- 
ment, the crank-pin driv- 
ing through a cross-head 
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Fig. 2 Fig. 3 


three separate plungers in independent pumps. It will be seen 
that each pump has a separate regulating valve and separate 
sight-feed tube, so that three parts can be lubricated with a 
variable and independent supply of lubricant. 

Each of the oil reservoirs is provided with a filter or strainer 
at the filling orifice so that the purity of the lubricant in the 
reservoir can be ensured. 

One of the most interesting features of the device is the 
clutch arrangement of the driving mechanism, details of which 
are illustrated in Fig. 3. This arrangement consists of a 
drop forged steel wheel rigidly mounted on the rotary shaft, 
and having a groove on the inner edge of its rim, in which en- 
gages a ball carried by a clutch block mounted on the operating 
lever. The ball is held in position on a wedge seat in the clutch 
block by a spiral spring. A ball brake or retaining device of a 
similar construction is fixedly mounted on the pump to main- 
tain the crank shaft stationary on the returnstroke of the operat- 
ing lever. It will thus be seen that the wheel can only revolve 
in one direction and that through the medium of the ball clutch, 
which acts in a similar manner to a ratchet and pawl arrange- 
ment. The angle of movement of the operating lever, can be 
varied by altering the position of the coupling device relative to 
the axis of movement. 

The device is noiseless in operation, and starts and stops 
with the engine. The oil reservoir and sight tube are not under 
pressure, and being free from steam or water are perfectly 
clear and‘ unobscured by vapor. If a momentary flush of oil 
is necessary, such as at starting, this can be readily given by 
turning the wheel by hand without disturbing the adjustment of 
mechanism in any way. 

The pumps are manufactured by Manzel Bros. , Buffalo, N. Y. 
The leading American and British Engine Builders have 
adopted these pumps. The manufacturers will be pleased to 
furnish further information. 
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A Device for Measuring Power 


To power lessors the following article will appeal strongly, 
and to those engineers who find their 100 horse-power engine 
inadequate to supply power to tenants who are only paying for 
75 horse power, it will appear too good to be true. 

However, that necessity is the mother of invention, has been 
proved true by Mr. Robert Wick, of 636 W. 30th Street, New 
York. Mr. Wick is the inventor of the power controlling de- 
vice described herein. The circumstances of its origin is as 
follows: Mr. Wick leased a loft to a tenant to whom he 
agreed to furnish power by shafting to the amount of 15 H. P. 
As time went on Mr. Wick became satisfied that his tenant was 
using nearer 30 H. P. than 15 H. P., and after considerable ar- 
gument the power was shut off and the matter taken into court, 
The judge decided that Mr. Wick was bound to furnish the 15 
H. P. anyway, and if he sent more of that to the loft the tenant 
was not to blame for using it. 

This decision made it necessary to overcome a difficulty of 
this kind in a mechanical way and the result was the invention 
of the Wick Power Controlling Device, by which a line of shaft 
ing can be controlled so that it is impossible to use only a stipu- 
lated amount of power and if that amount is exceeded, first an 
alarm is given and then the power is automatically shut off 
These devices are built in any size and are likely to prove a 
great boom to those who rent buildings with power furnished to 
tenants. The device is described as follows: 

The combination with a driven shaft, and a clutch member 
nfixed thereon, of a driving member independent of the clutc 
member on the shaft and adjaccent thereto, an extensible con- 
nection between the two clutch members, permanently secured 
to one of them, means on the other member for holding said 
extensible connection, a latch for locking said means in place, 
and means on the member to which the extensible connetions 
ois pemanently attached for tripping said latch, substantially a 
set forth. 

The Combination with a driven shaft, and a clutch member 
fixed thereon, of a driving clutch member independent of the 
clutch member of the shaft and adjacent thereto, a spring at- 
tached to the driven member, a lever pivoted on the driving 

member and having means for engaging the free end of said 
spring, a latch pivoted on the driving clutch member and en- 
gaging the free end of said lever, and a tripping-pin on the 
driven clutch member, part of the latch on the driving clutch 
member extending into the path of said pin, substantially as 
set forth. 

The combination with a driven shaft, and a clutch member 
fixed thereon, of a driving clutch member independent of the 
clutch member of the shaft and adjacent thereto, an extensible 
spring having one end secured to the driven clutch member and 
provided at its free end with an eye, a lever pivoted on the 
driving clutch member and provided at its pivoted end with a 
toe adapted to enter the eye of said extensible spring, a latch 
pivoted on the driving clutch member and a pin on the driven 
clutch member for tripping said latch, substantially as set forth. 

The combination with a driven shaft, and a clutch member 
fixed thereon, of a driving clutch member independent of the 
clutch member on the shaft and adjacent thereto, an extensible 
spring attached at one end to the driven clutch member, and 
having one end free, a lever pivoted to the driving clutch mem- 
ber and having a toe at its pivoted end for engaging the free end 
of the extensible spring, a spring pressing said lever against a 
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stop, a latch engaging the swinging end of the said lever and 
pivoted to the driving clutch member, a spring acting on said 
latch and a pin on the driven clutch member for tripping said 
latch, substantially as set forth. 


—_—_+> —— 


The Degree of Efficiency of Pipe Coverings 
T. DUNCAN Just. 

To properly deflect radiation of heat from steam pipes has 
long been a complex question, for, while there are many manu- 
facturers of pipe coverings wooing the market for trade, yet 
withal the question settles on two points alone; first: What 
constitutes the best non-conductor, or deflector? Second: 
Can it be practically applied? To science the best known non- 
conductor of either heat or cold is dead air cells—meaning air 
without a possible movement or circulation. Now we find that 
hair, being composed of myriads of air cells, when compressed, 
presents more of these dead air cells in a given area than any 
other article known to commercial use. But hair felt, as it is 
usually termed, cannot be used in an unadulterated state where 
it comes in contact with heated surfaces, because the great 
amount of oleoginous substance contained therein is directly 
affected by heat, hence, there is a rapid deterioration of its bene- 
ficial qualities. ‘To overcome this condition, however, there are 
numberless compositions of hair, and almost any material not 
readily affected by heat. These are moulded, or otherwise 
formed, into pipe coverings, all containing a degree of efficiency 
depending upon the percentage of hair contained therein, the 
material used of course, being subject to a more rapid deterior- 
tion as the point of efficiency increases. 

This condition maintains where heat comes in contact with 
the composition, as it certainly must when made into steam- 
pipe jackets. : 

As a lining for cold storage plants, or similar conditions, hair 
is unexcelled, but in its pure state, the expense places it beyond 
all competition in this line also. We are thus compelled to 
look for the next best article commercially obtainable. It must 
be borne in mind, in making our choice, that we must have an 
article which will remain unaffected by any degree of heat radi- 
ating from steam pipes under the highest pressures, and also an 
article which will likewise be unaffected by the dampness of cold 
storage plants. It may appear strange to the average person 
when we mention cork for covering either hot or cold pipes, 
yet a careful study of the following facts will convince the 
most skeptical, be he unprejudiced, that such is the case. 

First. Cork is composed of numberless air cells each encased 
in a fibre so compact as to preclude any connection each with 
the other; herein we have then a non-conductor and of a tested 
value second to hair alone. Second. We know that cork will 
amalgamate under pressure without the use of other ingredients, 
or adulterations, thus we lose none of its efficiency in conforming 
it to any style of pipe or fitting—it must be remembered that 
the introduction of foreign material to aid its amalgamation 
would necessarily reduce the efficiency. Third. And para- 
mount to all other methods of pipe covering of like efficiency is 
the practically indestructible nature of cork under any degree of 
heat possible to reach it through contact with steam pipes. 

Summing up these known conditions we find then in cork an 
excellent steam pipe covering as it also is the ideal cold storage 
insulator.§ Because of its lightness we have no appreciable strain 
upon our pipe. Because of its not being affected by dampness 
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or moisture we have no fear of disintegration from that source. 
Because of its efficiency combined with its powers of withstand- 
ing heat successfully we have a heat deflector which cannot be 
approached either in the matter of expense or length of practical 
service, 


A long mooted question has been “‘will cork safely withstand 
heat?’ This question has heretofore been a stumblng block to 
the almost universal adoption of the article for steam pipe jack- 
ets, despite the fact that many, and varied tests proved its 
heat resisting qualities to be of a high degree. A conclusive 
proof of its lasting qualities under severe heat is amply demon- 
strated by the accompanying engraving. This picture was 
taken immediately following a fire which completely destroyed 
the plant of the Nonpareil Cork Co., Camden, N. J. This con- 
cern are manufacturers of cork pipe coverings of every descrip- 














Everything burned but the cork 


tion, and also cork insulation for cold storage plants. A care- 
ful study of the cut will show that where once stood the frame- 
work of the building, nothing remains but ashes and twisted and 
torn iron work. Yet numerous blocks of prepared cork 
were stored in the very midst of the fire and remained practi- 
cally intact except for the slight charring of the edges, as will be 
readily observed. This action of cork in resisting such intense 
heat certainly demonstrates that, the heretofore, only possible 
objection to its use is a fallacy, no other known substance of like 
efficiency being capable of successfully withstanding such severe 
tests. The manufacturers have since rebuilt the burned plant, 
shown above, but have saved a great portion of the charred 
blocks that they may be examined by anyone interested in such 
matters. By addressing John R. Livezey, 1936 Sansom Street, 
Philadelphia, or the Nonpareil Cork Mfg. Co., Camden, N. J., a 
portion of a charred block will be sent to college professors or 
anyone interested in the study of such matters, in order that 
they may personally observe the effect the highest temperatures 
have upon cork. 
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QUESTIONS 
ano ANSWERS 


6% editor will be glad to receive from the readers of THE PRACTICAL EN- 
yy 














GINEER, such questions relating to engineering subjects, as may, from time 

to time,.occur to them. All questions and answers should be addressed to 
the editor and accompanied by the name and address of the writer, which will not 
be published, however, unless especially desired. It is the intention that questions 
shall be answered by the readers, and even though the editor may, from time to time, 
publish answers and questions, he especially desires the readers in such cases to 
contribute any further information, in connection with the points raised, that they 
may consider of interest. All questions and answers received by the editor will be 

published, as far as practicable, but he reserves the right of editing or 


| rejecting any communication. 
f 
re Cc 
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Editor PRacticaL ENGINEER: 

Will you please tell me the rule to find the distance to put the 
weight on a lever safety valve, and oblige, 

VALENTINE DUTTON. 

To get the length of the lever of a safety valve take the total 
pressure on the valve and multiply the distance in inches from 
center of stud to centre of valve stem; now divide this product 
by the weight of the ball in pounds; the quotient thus obtained 
will be the distance in inches from the centre of the weight on 
lever to the centre of the stud or fulcrum, or ‘‘the length of the 
lever,’’ as it is called. 

To find the weight of the ball on a safety valve take the total 
pressure on the valve and multiply it by the distance in inches 
from the centre of the stud or fulcrum to the centre of the valve 
stem in line with the lever; now divide this product by the 
length of the lever in inches (from centre of stud or fulerum to 
centre of weight on lever); the quotient thus obtained will be 
the weight of the ball in pounds. 
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Editor ‘‘ PRACTICAL ENGINEER”: 

Your answers to J. W. Bearden’s questions in your issue of 
February, are, I think, open to a little qualified criticism. 

‘‘In the first place,’’ the spring used in an indicator is never 
‘‘entirely too light”’ if, as his diagrams show, the pencil can 
and does dart above the initial pressure shown without ap- 
parently reaching the limit of its upward movement, though if 
he really had 100 Ibs. boiler pressure in one case, the 4o Ib. 
spring was too light, but was barely strong enough for go lbs., 
provided the limit of the upward movement of the pencil cor- 
responded to my original layout for the Thompson Indicator 
parallel movement, which appears to have been followed in the 
‘‘Robertson-Thompson”’, though I have never examined one. 
My limit was about 24 inches, which easily permitted the use 
of 40 lb. spring for 90 Ibs. boiler pressure, but practically ex- 
cluded it for 100 lbs. boiler pressure. But it is true that a 
stronger spring would, as you say, diminish the vibration, 
possibly a little more in proportion than it diminished the area 
of the card, although it is doubtful whether it would in any 
degree facilitate accurate reading. 

But the experience of over a quarter century has led me to 
pay little or no attention to the reported boiler pressure, as 
gauges nearly always weaken and show too much pressure 
after use. The only way to get it reliably is to stop the engine 
on the center, let in full pressure to the indicator, pull the cord 
and draw a line, which will give,—if not the absolutely correct 
pressure,—the correct pressure by which to judge the per- 
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formance of the engine or indicator. But every engineer who 
takes an interest in the study of the performance of his engine, 
should have fittings for taking what are now known as pipe 
diagrams, i. e., a connection between the steam pipe and the in- 
dicator, preferably where the steam has passed the throttle. 
Diagrams taken from this connection immediately after taking 
the working diagram, show the fluctuations of pressure in the 
steam pipe, and also how nearly the pressure in the pipe is 
realized on the piston, and in this way a loss of only one or two 
pounds is frequently shown when a comparison of gauge and 
diagram will perhaps show a loss ro Ibs., or more. 

The vibrations of the moving parts of the instrument causing 
undulations in the curves are not at all objectionable when not 
so excessive as to prevent sufficiently accurate measurement. 
Ordinarily, following the sinuosities with the planimeter will 
give sufficiently accurate results, although when they are ex- 
cessive, the reading will be slightly below the true one. Ba- 
con’s rule to draw curves touching the extremes of the undu- 
lations and bisecting the included space is a-good one, particu- 
larly in the absence of a planimeter; but like the planimeter, it 
will show slightly less than the true mean 

These undulations are generally taken as good evidence of 
the free working of the instrument, so much so that their 
absence from high speed diagrams should be regarded as a 
suspicious circumstance, justifying examination for undue 
friction. 

The lesser initial pressure at the head end is not due to leak- 
age, but to the more rapid movement of the piston to and from 
that end during the half travel nearest toit. Leakage of piston 
would effect both ends equally. 

‘*The saw teeth’’ complained of is due to momentum. When 
the compression curve is correct throughout and no loop is 
formed, the excess of upward motion is no evidence of excess of 
compression, for if the compression did not do it, the induction 
or lead would. Whether the compression is too great or not 
must be decided by the performaace of the engine. It has 
long been known that a certain amount is necessary for quiet 
running, which amount can only be learned by experience. 

Salem, Ohio. F. W. THOMPSON. 

We appreciate the above letter from Mr. Thompson very 
much, as it is both interesting and instructive. We agree with 
him throughout his letter with the exception, ‘‘ Leakage of the 
piston would effect both ends equally.’”’ This statement we 
will have to dispute, as we know of several instances where a 
leakage has occurred on one side of the piston while the other 


side was tight as a drum. 
EDITOR. 
* OK OK 


Editor PRACTICAL ENGINEER: 

I would like you to estimate for me the horse-power of a Cor- 
liss engine 12 by 36 inches, 93 revolutions, boiler pressure 100 
pounds. Also the horse-power of a boiler 14 feet by 60 with 
go three-inch flues. Size of grates are 5 feet by 3 feet. 

Joun J. Lynn. 

[The horse-power of your engine may be found by multiply- 
ing the area of the piston by the mean effective pressure and 
then by the length of the stroke in feet. Divide this by 33000 


pounds—for instance, the area of your piston is 113.10 square 
inches times 60, (the mean effective pressure cutting off at } 
stroke) times 558 feet (the piston travels per minute) =2374588 
=114, which is the horse power your engine will develope at full 


load. The only means of accurately determining the horse- 
power of a boiler is by the evaporation test, but as this is not 
always practical or possible we have several means of getting 
at an approximate result, which is usually what is wanted. 

The rating for a simple Corliss engine is 12 square feet of 
heating surface per boiler horse-power. The simplest rule and 
the quickest way to find the heating surface of a boiler is to 
multiply the number of square feet of grate surface by 45— 
thus we have in your case 3x5x45=56.25, the horse-power 
of your boiler.—Editor. 

eee 2 
EDITOR PRACTICAL ENGINEER : 

Is the following correct, as I got it in answer to a question to 
the American Machinist some twenty years ago? ‘‘To find the 
point of cut-off that will reduce the terminal to atmospheric 
pressure divide the boiler pressure plus the atmosphere; this will 
give the denominator of a fraction of which the numerator will 
be one.”’ 

Take a boiler pressure of 180 pounds, and we have to cut off 
according to this calculation 1-13 of the stroke. 

2nd. How do you figure the expansion of steam in a cyl- 
inder? Take, forinstance, a cylinder full of steam of the above 
pressure, 180 pounds, and cut off at 1-13 of the stroke as we are 
reckoning from vacuum. Would you call up to the point of cut- 
off one expansion, or 13 expansions in all? 

: CRANK PIN. 

Your rule is only nominally correct and then only in case you 
have a true gas, which steam is not, as during the expansion you 
have to contend with condensation, and, toward the end of the 
stroke, re-evaporation. In addition to the above you have to 
reckon on the various clearances of different engines. Hence, 
we might say that the rule only applies where there is no clear- 
ance and no condensation, so that it is not a certain method of 
figuring in the case of steam engines. 

2nd. As we understand this question your idea is that you 
want to move the piston forward and divide the movement into 
1-13ths. In case of cutting off at 1-13th stroke you do not 
have thirteen expansions, but only twelve, as the first 1-13th of 
the stroke is made at full boiler pressure, while the expansion 


only begins after cut-off takes place. 
EpITor. 
x KOK OK 


A Novel Combination Feed Water Heater 
and Water Arch 


The shortness of life of boiler fire door arches has long been a 
source of trouble and expense, as has also the scaling of boilers. 
The following article illustrates an appliance, which is said to 
not only overcome both of the above named objectionable feat- 
ures, but also combines with it a very effective feed-water 
heater. The novel features introduced appears to be of interest 
to engineers and will probably be deemed worthy of adoption. 
The apparatus is applied in the manner indicated by the engrav- 
ings and is arranged so as to be at all times full of water. 

Once the ‘‘Combination”’ is installed there is no further brick 
work to the front of the boiler necessary during its natural life, 
and one of the greatest drawbacks to the engineer is eliminated, 
as it often occurs that the arch falls in during a heavy run, and 
at a great inconvenience the boiler must be shut down for 
repairs. 

The additional horse-power obtained is one of the strongest 
features of the appliance, as that addition is gained without the 
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loss of space and without disturbing any of the fixtures or parts 
of the original installation, and can be applied to any boiler in 
twenty-four hours. 

The strain on the boiler due to contraction and expansion is 





Fig. 1 


greatly reduced by supplying water at high temperatures, thus 
increasing the life and efficiency of the boiler. 

The feed water for the boiler is fed into this arch through the 
connection shown and the heat usually absorbed and dissipated 
by the brick arch is in this apparatus used to heat the feed 
water. The high temperature which it attains causes many 
scale-forming substances to be precipitated at the bottom of the 
said arch, whence they may be blown off. It is connected to the 
boiler in such a manner that a good circulation is maintained, 
even though no water is being fed. 

The water arch is constructed of steel plates, riveted, with }- 
inch steel braces placed at intervals of six inches. They have 
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Fig. 2 

two 2x4-inch hand holes and covers for the same, the hand holes 
being in a position so that the interior of the water arch can be 
easily reached. The connecting pipe for the feed water and 
connections to the boiler drum and tubes proper is by means of 
a 2-inch pipe and the blow-off pipe is of the same dimension. 

For further particulars apply to Neil W. MacIntosh, 54 John 
Street, New York City. 


The “Nason” and “Sidelug”’ Traps 
In selecting a trap it may be well to study the design of 
the “ Nason” and “ Sidelug” traps, manufactured by the 
Nason Manufacturing Co., 71 Fulton Street, N. Y. 


For facility of access to the sleeve seats and sleeves, the 
two larger sizes are fitted with handhole plates on the covers, 


. which permit of getting at the working parts without break- 


ing the main joint. 

The cut shows the exterior appearance of the “ Nason” 
traps. They are constructed as follows: 

A cast iron reservoir or pot, closed with a cover, provided 
with two cored passages, contains a float, which is fitted 
with a spindle for its guidance. A housing or sleeve is 
screwed centrally into the under side of the cover, and 
within it the float spindle slides smoothly, permitting a short 
vertical motion. The top of the float spindle is ground flat, 
and its upward movement is arrested by coming in contact 
with a bronze plug having a central opening, the two sur- 
faces thus constituting a discharge valve for these traps. 

One of the cored passages in the cover alluded to is for 
the discharge of water from the traps, after passing through 
the main valve, and the other serves as a by-pass, to permit 
any large volume of air or water to be blown through, when 
starting, without going through the cylinder and discharge 
valve. A valve located externally in the cover gives control 
of this action. 

The trap should in all cases be placed below the surface 
from which water of condensation flows; the discharge 





enters at the point marked “ Inlet,” and, passing through the 
“cored opening” into the body of the trap, a diaphragm 
above the float diverts the water of condensation into the 
pot, where, gradually rising, it first raises the float, thereby 
closing the discharge valve, and then, after reaching the top 
of the float, it flows into it. When the float has nearly filled 
its weight becomes such that it overcomes the tendency of 
the discharge valve to remain closed, being held there by 
steam pressure, and the float drops to the bottom, thereby 
opening the valve. Acting on the surface of the water, the 
steam pressure immediately drives it up through the sleeve, 
discharge valve, and thence, by way of the cored passage, to 
the outlet. 

When the float has been nearly emptied it becomes so 
light that it is again raised by the water about it, thus clos- 
ing the valve, and the operation is repeated. 

This action is purposely intermittent, which necessitates 
that the valve shall be either wide open or completely closed, 
an advantage which entirely obviates “ wire drawing.” The 
life of the valve is thus indefinitely prolonged, and danger 
of leakage at this point reduced to a minimum. 
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Society News 


American Order U 


of Steam Engineers 
& 
Boston Council 


The above Council held a very inter 
esting meeting at their hall, 724 Wash 
ington Street, Boston, Mass., on De 
eember 27th, at 8 p.m. It being under. 
stood that each member would bring ¢ 
gift to the Council, a very good collec- 
tion was obtained. 3rother Abbott 
gave $10 in gold, same to be given the 

















Harry G. Black 


member bringing in the greatest’ num- 
her of new members, in excess of five, 
during 1903. Brother Smalley gave an 
indicator, which, although it had seen 
better days, was duly appreciated. 





Wm. T. A. Faulkner 


Brother Black gave a small steam 
pump, in which is fitted a special piston 
invented by himself. Every brother 
gave something to be used in the educa- 
tional work of the Council. An exami- 
nation of the roll from December, 1900, 
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till December, 1902, showed eleven Dowell, 1913 S. 8th St.; Chaplain, John 


members were absent four meetings, 
Brother Black absent two meetings, and 
Brother Faulkner perfect attendance. 
The following were then elected officers 
for the ensuing year: 

Chief Engineer, Albert R. Abbott. 

First Assistant Engineer, Freelin C. 
Smalley. 

Recording Engineer, Philip Sanford. 
Financial Engineer, Constance Lock- 
hart. 

Treasurer, James L. Merrett. 

Chaplain, R. F. MeKay. 

Senior M. M., George E. Turner. 

Junior M. M., William Kelly. 

Inside 8., H. G. Black. 

Outside S., William F. Jenkins. 

The Council extends a hearty wel- 
come to any Brother to attend any of its 
meetings. 

We produce herewith portraits of 
two active members of Boston Council. 
Harry G. Black held the office of 
financial engineer for two years, and 
the office of chief engineer for the year 
just past. Mr. Black is chief engineer 
of the Albany building, Boston. Wil- 
liam T, A. Faulkner has held the office 
of corresponding engineer of the Coun- 
cil for the past two years. 


Columbia Council 


bx Grand Chief Hiram Trout installed 
the following officers of Columbia Coun- 
cil No. 18, on Jan. 17th, in which he was 
assisted by Grand Recording Engineer 
Al. Keppleman; Chief Engineer, Amos 
Simmons; Assistant, John McLane; Cor- 
responding and Financial Engineer, W. 
J. Courtney Treasurer, John Schlossman; 
Senior Master Mechanic, Daniel Eckman; 
Junior Naster Mechanic, William Raum; 
Inside Sentinel, Henry Messer; Outside 
E. McLaughlin; Chaplain, C. Mathiot; 
Trustees, Albert Kimes and Ambrose 
Bartch. 

Following the installation ceremonies 
the installing officers both favored the 
Council with interesting speeches. 


Southwark Council 
SOUTHWARK COUNCIL. 

The following newly-elected officers cf 
Southwark Council No. 4, Philadelphia, 
were installed by Grand First Assistant 
John Kelly, assisted by J. K. Holland, 
acting as Grand Senior Master Mechanic, 
on Jan. 12th; Chief Engineer, L. K. Cov- 
ington; Assistant, Hugh Ryder; Finan- 
cial, F. R. Moore; Treasurer, Wm. Small; 
Recording and Corresponding, Wm. Mc- 


T. Murphy; Senior M. M., Robert Card- 
well; Junior M. M.,. Geo. A. Banks ; 
Inside Sentinel, Geo. Melchert; Outside 
Sentinel, Wm. Conner; Trustee, Thos. 
Marshall; Delegate to Grand Council, 
John McKinney, Alternate Chas. Myers. 








Preparing for the Pittsburg 
Convention 


Iron City Council No. 21, of Pitts- 
butrg, are already hard at work prepar- 
ing for the convention of the Supreme 
Council American Order, of Steam En- 
gineers, to be held there in May, and the 
delegates may feel assured that in so 
far as Iron City Council is concerned, 
the Convention will be a success. 

The Committee of Arrangements, to 
be known as the Convention Committee, 
has been selected and have began pre- 
parations with a will. Their first move 
was to secure headquarters, and in this 
they were particularly fortunate, having 
secured the Victoria Hotel, where there 
will be ample accomodations for all the 
delegates and officers, and also for 
agents and supply men wishing to attend. 
However, the latter should make early 
application for rooms, for there will be 
several other conventions in Pittsburg, 
at the same time and hotel accommoda- 
tions will doubtless be at a premium un- 
less secured early. The special feature 
of the Victoria is that the Convention 
will be held right in the hotel, a large 
assembly room having been secured for 
the purpose. Another equally inter- 
esting feature is that the Committee are 
arranging to have quite an extensive 
exhibition of machinery, steam special- 
ties, and engineer‘s supplies. This, also, 
will be held right in the Victoria. For 
this purpose two large adjoining rooms 
have been engaged; they communicate by 
means of two large arch-ways. They are 
36x60, are high in the ceiling and well 
lighted. These rooms are on the second 
floor and are accessible from the street 
by an independent stairway or from the 
main corridor of the hotel. There is 
a freight elevator for heavy exhibits. The 
affair will be well advertised locally and 
provision will be made for the accommo- 
dation of vistors either day or evening. 
The charge for space will be the same 
to all, and those applying first will get 
the best positions. All communications 
should be addressed to Mr. Frank C. 
Rose, St. Paul’s Orphan Asylum, Idle- 
wood. Pa. 
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trouble with belts, 
canvass or rubber, should 
write the Grand Belt Dressing Co., Allentown, 
2a., for free samples. 


Engineers having 


whether leather, 


If interested in metallic packing for either 
steam, water or ammonia, write to The France 
Packing Co., 6502 State Road, Tacony, Phila- 
delphia, for a copy of their handsome illustrated 


catalogue. 


Nonpareil Cork p pipe covering may again be 
had in any quantities desired. Some months 
ago the plant of the Nonparell Cork Manufac- 
turing Co.,at Camden, N.J., was completely de- 
stroyed by fire. It has now been rebuilt and 
the company are working night and day to 
supply the demand, 

The Pittsburg Coal Co. have given order 
for six 150 h. p. tubular boilers, destined for its 
various mines, to the Pittsburg Gage & Supply 
Co., Pittsburg, Pa, 

The Penfield Coal Co., Penfield, Pa., has also 
placed order for one 40 h. p.Chandler & Taylor 
engine and one 50 h. p. horizontal tubular 
boiler to the Pittsburg Gage & Supply Co., 
Pittsburg, Pa. 

The Geo. W. Lord Co. have recntly been 
incorporated and have succeeded to the business 
of Mr. George W. Lord, manufacturers the 
well known Lord’s Boiler compounds, A large 
addition to the factory has just been completed 
making the fourth addition within the past three 
years and largely increasing the capacity, thus 
placing the company in position to furnish the 
highest grade of water purifying chemicals in 
any quantities desired at shortest notice. 


A machine that will pay for itself within a 
month and still be as good as new looks like a 
pretty good investment. M. W. P. Barnum, 
of 41 Newton street, Fredonia, N. Y., claims 
that this can be done with the Standard Valve 
reseating machine which he manufactures. He 
sends them on trial, so he must be pretty sure 
of their value. 


Kinetic Electric Co., 16 South Schell St., 
Philadelphia, are now building dynamos and 
electric motors of all sizes and for every service; 
snall sizes in stock, Prices and further informa- 
tion will be furnished upon application. 

The Elegant New ‘Brick Factory of the Key- 
stone Chemical Mfg.Co., of Camden, N. J., is now 
completed and will have a capacity for turning 
out from six to eight million pounds of pure 
Keystone Tri-Sodium Phosphate annually, The 
Company report that the demand for this pro- 
duct for purifying boiler feed waters has in- 
creased wonderfully of late, they having received 
several orders during the past month for car 
load lots, 
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‘‘Let’s Talk It Over”’ is the title of an attrac- 
tive and handsome circular just issued by the 
Lagonda Mfg. Co., Springfield, Ohio. They 
will be pleased to send a copy to any of our 
readers who are interested in Tube cleaners and 
feed water regulators, which they manufacture. 

The Burt Mfg. Co. have shipped during the 
past month six oil filters to Sidney, Australia‘ 
five to Stockholm, Sweden, and five to Johannas- 
burg, South Africa. 


A nice catalogue has recently been issued by 
Manzel Bros., 50 and 52 Broadway, Buffalo, N. 
Y., a copy of which will be sent to any reader 
of THE PRACTICAL ENGINEER. 

A catalogue, giving sizes, capacities, prices 
and many illustrations, together with consider- 
able information of value, has been issued by 
The National Pipe Bending Co., 157 Lloyd St., 
New Haven, Conn. Copies will be sent free to 
any one mentioning this journel. 

A New Calendar for 1903 has been issued by 
the Eagle Oil & Supply Co., 104 Broad St., Boston, 
Mass. Copies will be sent to engineers and 
steam users upon request. ‘This is a particu- 
larly attractive calendar, consisting of twelve 
pages 11x 14 in size, with an appropriate illus- 
tration on each page. 





Those interested in electric hoists for any 
purpose, can secure an interesting little booklet 
describing several different types, by writing 
to C.W. Hunt Co., West New Brighton, Staten 
Island, N. Y. 


A Free Sample can of Keystone Grease and a 
Keystone brass cup willl be sent free of charge 
to any of our readers who desire to give it a trial. 
This is a magnanimous offer and should beac- 
cepted by those interested in economical lubri- 
cation. Address Keystone Lubricating Co., 
20th and Allegheny avenue, Philadelphia. 

‘In times of peace, prepare for war’’ seems 
to be the slogan of the Fort Wayne Electric Works, 
Fort Wayne, Ind. For despite the zero weather 
which has been prevailing, they remember that 
in summer time we sigh for a cooling draught. 
Recognizing this condition they are sending out 
quite an elaborate catalogue describing a very 
complete line of electric desk fans. These fans 
are in many instances in a much more advanced 
stage of evolution than those of past years, and 
it will pay anyone interested to write for a cat- 
logue and look them over. 


ATENT 





oie secured. OUR FEE DUE WHEN PATENT § 
aD Send model, sketch or photo. with 
Seonriptive for free report as to patentability. 48-PAGE 


HAND-BOOK FREE. Contains references and full 

information. WRITE FOR COPY OF OUR SPE 

OFFER. Itis the most liberal speral preposition ove ever made FA, § 
INVENTOR 


tent attorney, and 
READ IT before applying for patent. Addrese: 


H.B.WILLSON &CO. 


TENT LAWYERS, 
aciliceeien “WASHINGTON, D. C. 








March, 1903 


The CROSS OIL FILTER 


“ With the Filter bought of you we are 
Saving about 10 gallons of Lubricating 
Oil per day.” BopcAW LUMBER Co. 

. Stamps, Arkansas. 


Think of it. From 
$1.00 to $1.50 per day 
saved on oil by a Cross 
Oil Filter which only 
cost sixty-five dollars. 

And this testimonial 
over the signature of 
the superintendent, an 
unprejudiced user. 

Don’t it look like a 
business proposition 
too good to put off 
another day? Our 
guarantee is to save 50 percent. of your 
oil bills, and it don’t cost you a cent 
until we demonstrate this to your satis- 
faction. If you’re not satisfied we pay 
return charges. 

Don’t telegraph. The mails are fairly 
prompt. 





THE BURT MFG. CO., AKRON, 0., U.S.A. 


Largest Manufacturers of Oil Filters in the World. 


Supplied also by Oil Companies, Engine Builders, and 
Power Contractors. 





_ THE POSITIVE EXPANSION BOLT 
@ Special 
Discount 
to 
Jobbers. 
Write 
for 
Prices 
Manufactured by D. C. SEAMAN & CO. 
1638 Hutchinson St., Phitadelphia, Pa. 


For sale by Neal’ & Brifke. 18 Warren St., New York; 
Somers, Fiths & Todd Co.; 323 Water St., Pittsburgh, Pa: 


will send $1.00 to the ad- 
IF ENGINEERS dress below they wil: re- 
ceive two blue prints, with tables and instruc- 
tions, showing how to set valves and eccentrics 
on Corliss engines, simple and compound, with 
one and two eccentrics. JOHN T. LIND- 
STROM, 440 Liberty Street, Allentown, Pa: 


SAVED 


BY A 


PULL 
The «P. B. H.”’ 
Quick-Closing 


Water 
Gauge 


A =" on the Chain 
Does i 

Stronaly Made. 

Low in Price. 

Sent on Approval. 

Satisfaction Guaran. 








, 














We also make the 
«Pp. B. Ht.” 
DIAPHRAGM 
GAUGE COCK 


PAUL B. HUYETTE 
1245 Betz Building 
PHILADELPHIA, PA. 
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“The old reliable’? Jenkins Bros. have 
issued their 1903 catalogue, which following 
precedent will be sent to anyone free of cost. 
The book contains information concerning 
valves and their construction, which every in- 
gineer should know; in addition to that there is 
much of general interest about packing, steam 
traps, etc., within its covers, and your library 
will be incomplete without a copy of this valu- 
able catalogue. 

‘sFuel Saved.’’ power increased, smoke pre- 
vented”’ is the heading of averyattractive book 
issued by the Steam Boiler Equipment Co., 20 
West Houston St., New York City. It contains 
a thorough description of the ‘‘Hydro Carbon” 
system of steaming a boiler and is replete with 
very fine engravings showing numerous installa- 
tions of their system. A postal card mentioning 
this paper will secure you this work free of 
charge. As there is probably nothing more 
universally used than coal, the reading matter 
will be of very great interest to anyone. 


How often we need a drop forging, and how 
often we don’t know where to get it; then, again, 
we don’t always know whether what we want 
is a stock article or will have to be made special. 
An inquiry addressed to J. H. Williams and 
Co., Brooklyn, N. Y., mention of this paper, will 
secure you a handsomely illustrated catalogue 
of 100 pages, showing cuts and tables of drop 


BELTS 


Need Dressing same as anything else 


The Tu rel, 


For Leather, Canvas or Rubber is nearest perfection. 





All users say so. 
Bar Belt Dressing, 25c. per bar. 
Belt Filler and Preserver, 25c. per pound. 
Liquid Belt Dressing, $1.00 per gallon. 


Write now for circulars and free samples. 


GARVET BELT DRESSING CO., Allentown, Pa. 
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forgings of every conceivable form. A specialty 
of drop forged wrenches is made in this catalogue 
hence it will be of value to any engineer. 


The Newton Machine Tool Works, 2ithand 
Vine Sts., Philadelphia, are sending out a hand- 
somely illustrated booklet describing the multi- 
plicity of machine tools which they make. To 
those anticipating the puraqhase of a lathe, or 
other like material, it will well repay the trouble 
necessary to secure a copy. A postal inquiry 
will secure it, 


‘¢Steam Users’ Supplies’ ’is the title of cata- 
logue ‘“‘E”’ by the Sims Company, Erie, Pa., 
It contains a very thorough description of the 
entire output of this Company. Among other 
things contained therein is a very clear delinza- 
tion of the Sims Oil Filter, showing the ease of 
operation, etc. In fact the whole goes to show 
a very complete line of efficient steam boiler 
accessories which it will repay any engineer to 
get aquainted with. In-writing please mention 
this paper. 








AUSTIN 
SEPARATORS 


For Live or 
Exhaust Steam 





Fig. ‘‘L” Horizontal 
Cast Head and Large 
Steel Shell Receiver 
Separator. 





One of our 12 Styles—a right Separa- 
tor for every service. Thirty days’ trial 
allowed. 

CATALOG ? 


AUSTIN SEPARATOR CO. 


65 Woodbridge Street 
DETROIT, MICH. 














THE FORD PUMP REGULATOR 

Ef and all STEAM and 
WATER... 
SPECIALTIES 


Manufactured by 


Thos. P. Ford Co. 


Are now carried in stock 
in our 


Philadelphia 
Branch Office 




















Overcoming friction is one of the 
problems of modern mechanics, but 
it is not so great a problem as it was 
before the days of Dixon’s Graphites. 
There are many ways in which 
Dixon’s Lubricating Graphites will 
save power around any big plant. 
Let us send youa sample. Ask for 
booklet 96a. 

Joseph Dixon Crucible Company, Jersey City, N. J i 
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HEATERS 


GIVE EXCELLENT RESULTS 


A very prominent Southern institution has just written us as follows: 

“‘ We are glad to state that the Cochrane Heater purchased of you last year is giving most 
excellent results in all respects, and is highly satisfactory.” 

The letters we receive from users of Cochrane Heaters are merely a long continued serial 
story of the merits of these Heaters and the splendid service they give in operation. The 
above is a sample chapter, The story is interesting to steam users because it is a story of real 
life in all kinds of steam plants, factories, mills, bleacheries, tanneries, ice plants, mines, iron 


and steel works, office buildirgs, power plants of steam railroads and street railroads, etc. 

We have made many strong claims for the Cochrane Heaters, and hundreds of steam users 
who have had Cochrane Heaters (aggregating more than 1,500,000 H. P.) for periods ranging 
up to fifteen years, have earnestly assured us that these claims are true. 

- If you want to know more about these claims and the evidence of their truthtulness, write 
. for Catalogue 16-H and ask us to send you some of the testimonial letters. ‘ 


HARRISON SAFETY BOILER WORKS 


3144 N. 17th St., Philadelphia, Pa. 
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ORGANIZED APRIL 27, 1886, 
An Order of Engineesr for Engineers and 
Engineers only. 


DECLARATIONS OF PRINCIPLES 


Believing that ability will bring its full value 
tn this country, this Order shall at no time take 
part in strikes, nor in any way interfere between 
employer and employees. Recognizing their 
identity of interests, it shall take no part in any 
project or enterprise that shall interfere with 
perfect harmony between them ; neither shall it 
be used for political or religious purposes. 

These principles shall not be amended or 
repealed except by unanimous vote of the Order. 

Any member who shall be guilty of violating 
the principles of the Order shall be expelled. 

OBIECTS. 

First.—To promote a more thorough know- 
ledge in its members of theoretical and practi- 
cal steam engineering. 

Second.—To assist members to obtain em- 
ployment. 

Third.—To help the sick, injured and dis- 
tressed and bury the dead. 

Fourth.-To establish a Widows’ and Orphans’ 
Fund. 

Fifth.—To help members who shall become 
Incapacitated from following the profession to 
obtain employment suited to their affliction. 

Sixth.—To do our utmost to extend the 
license law throughout the United States. 

Seventh.—To establish schools in which our 
members may study the highest branches of 
steam engineering. 


MEMBERSHIP. 


An applicant for membership must be an en- 
gineer between twenty-one and fifty years of 
age, and must be a white male citizen of the 
United States, of good moral character and be 
a believer in the Supreme Being, and be free 
from all physical infirmities. 

He must have had three years’ service in an 
engineering department, or if a machinist, or 
graduate of a technical institute, then one 
year’s service, in such department, and in local- 
ities where engineers are required by law to be 
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licensed, they must have such license, and must 
satisfy the investigating and examining com- 
mittees of the council to which he applies as to 
his character and ability. <a 


LIFE MEMBERSHIP. 


Engineers who have passed the age limit may 
be,admitted to life membership. ‘They must 
possess the same qualifications and pass the 
same examination as are reqnired in the next 
proceeding clause: They shall be entitled to 
all rights and privileges of the Order except 
they cannot vote on financial questions or for 
the election of officers or be entitled to any sick 
or death benefits. 


DIRECTORY. e 
The Publication Committee of “‘The Practical En- 
gineer’’ desires that the Corresponding Engineers of 
ali Councils of the American Order of Steam Engi- 
neers send the name of their Chief Engineer and 
their own name and address, together with the time 
and place of meeting, to the Secretary of the Publi- 
cation Committee immediately after each election of 
officers. Address J. C. McDowell, Secretary, in care 
of ‘‘The Practical Engineer,’ 1215 Filbert Street, 
Philadelphia. 


SUPREME COUNCIL OF THE UNITED STATES. 

Supreme Chief Engineer.—Clifford P. Williams, 528 
Greenwich St., Philadelphia. 

Supreme First Assistant KEngineer.—Noah A. . Pier- 
son, Fidelity Building, Baltimore, Md. 

Supreme Recording Engineer.—Jas. H. Stallings, 3032 
Dillon St., Baltimore, Md. 

Supreme Corresponding Engineer.—J. C. McDowell, 
1913 South Eighth St., Pbiladelphia. 

Supreme Treasurer Engineer.—Geo. W. Richardson, 
3728 Manayunk Ave., Wissahickon, Philadelphia. 

Supreme. Senior Master Mechanic.—W. S. Price, 
Haddon Hall, Atlantic City, N. J. 

Supreme Junior Master Mechanic.—Joseph T. Har- 
ris, 1611 Clybourn St., Milwaukee, Wis. 

Supreme Inside Sentinel.—D. J. Stayton, 1613 West 
Fourth St* Wilmington, Del. 

Supreme Outside Sentinel.—H. L. McGee, 2814 Hud- 
son St., Baltimore, Md. 

Supreme Chaplain.—John T. Dodge, 21 Spring Lane, 
Boston, Mass. 

SUPREME TRUSTEES. 


Franklin R. Moore, Penn.; A. M. Plummer, N. J., 
and Wm. J. Mitchell, Delaware. 
PAST SUPREME CHIEF ENGINEERS. 
Jerry Leahey, Jr., Harry G. Connor, Clifford P. 
Williams, Geo. W. Richardson, Fred. W. Moore, 
Jas. Lightfoot, J. T. Dodge, Jr., Franklin R. Moore. 


DELAWARE. 

Deputy Supreme Chief Engineer, David J. Stayton, 
No. 1613 West Fourth St., Wilmington. 
WILMINGTON. 

Delaware Council, No. 1, meets every Wednes- 
day at S. E. Cor. Fourth and King Sts. Chief 
Engineer, W. D. Wyatt. Corresponding Engi- 
neer, A. E. Deakyne, 406 Lombard St. 


LOUISIANA. 
Deputy Supreme Chief Engineer, John W. Angers. 


NEW IBERIA. 
John B. 


Evangeline Council. Chief Engineer, 


Lanaier. Corresponding Engineer, W. J. May- 
nard. 

JENNINGS. 
Jennings Council, No. 2, meets every Saturday 
evening in American Bank. Chief Engineer, 
Daniel R. Jones. Corresponding Engineer, R. 
E. Funk. 


MARYLAND. 
Deputy Supreme Chief Engineer, A. J. Defdrich, 
226 North Caroline St., Baltimore, Md. 
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BALTIMORE. 
Maryland Council, No. 1, meets 2nd and 4th Fri- 
days in Royal Arcanium Hall. Chief Engineer, 
Geo. Goodwin. Corresponding Engineer, Wm. S. 
Smith, 116 W. Lee St. 
Energy Council, No. 2, meets every Wednesday 
of each month in Bauer Hall, Chesapeake and 
Elliott Sts. Chief Engineer, T. E. Eaton. Cor- 
responding Engineer, Thos. O. Daneker, 834 
East Ave. 

MASSACHUSETTS. 
Deputy Supreme Chief for Eastern District, W. E. 

Packard, Whitmann. 

BOSTON. 

Boston Council, No. 4, meets 2nd and 4th Thurs- 
days of each month, in Templar Hall, 724 Wash- 
ington St. Chief Engineer, A. R. Abbott. Cor- 
responding Engineer, Phillip Sanford. 

ROCKLAND. 
Old Colony Council, No. 14, meets 2nd and 4th 
Saturdays in the American Foresters’ Hall. 
Chief Engineer, E. H. Naylor. Corresponding 
Engineer, Chas. W. Alden, Box 642, North Abing- 
ton. 

NEW JERSEY. 
Deputy Supreme Chief, F. O. Garrison, Bridgeton, 
N. J. 


PERTH AMBOY. 
Stevens Council, No. 1, meets 3rd Saturday, at 
Water, near Lafayette St. Chier Engineer, Law- 
rence Oliver. Corresponding Engineer, James H. 
White. 
CAMDEN. 
Camden Council, No. 3, meets every Thursday 
evening at N. E. Cor. Second and Federal Sts. 
Chief Engineer, C. H. Harigle. Corresponding 
Engineer, C. H. Pfeiffer, 571 Berkley St. 
ATLANTIC CITY. 
Atlantic City, No. 4, meets every Tuesday even- 
ing at Merchants, Cor. Atlantic and New York 
Aves. Chief Engineer, Wm. Fowden. Corre- 
sponding Engineer, W. S. Price, Haddon Hall. 
BRIDGETON. 
Bridgeton Council, No. 5, meets every Friday. 
Chief Engineer, David Sellers. Corresponding 
' Engineer, Francis O. Garrison, Bridgeton, N. J. 
MILLVILLE. 
Millville Council, No. 6, meets every Saturday, 
7.30 P. M., in G. A. R. Hall, Kast Main Sc. Chie 
ingineer, Geo. Esabel. Corresponding Engineer, 
Lewis Doughty, 604 Mulberry St. 


NEW YORK. 

SYRACUSE. 

John E. No. 6, meets Monday, 

Room 23, Nottingham Block, East Washington 

St. Chief Engineer, John Cunningham. Corre- 
sponding Engineer, S. A. Steel, 311 Orange St. 


PENNSYLVANIA. 

Grand Chief Engineer, Hirain Trout, 1105 North 
Tenth St., Reading, Pa. Grand Corresponding Engi- 
neer, Frederick Markoe, 931 Oriauna St., Philadel- 
phia. 

Deputy Grand Chief for Western Pennsylvania, A. 
D. Hamilton, 2025 Forbes St., Pittsburg, Pa. 
PHILADELPHIA. 

Germantown Council, No. 22, meets every Wed- 
nesday evening at Main and Seymour Sts., Ger- 
mantown. Chief Engineer, L. F. Souders. Cor- 
responding Engineer, Frank MacIndoe, 3529 
Ainslie St., Falls of Schuylkill, Philadelphia. 
Welcome Council, No. 2, meets every Friday, N. 
W. Cor. Twelfth St. and Columbia Ave. Chief 
Engineer, Paul Pieling. Corresponding Engineer, 
L. D. Woodington, 2428 N. Bancroft St. 
Kensington Council, No. 3, meets every ,JThurs- 
day, at A. P. A. Hall, Frankford Ave. and Master 
St. Chief Engineer, C. W. Leng. Corresponding 
Engineer, Charles Fournier, 3115 Richmond St., 
Philadelphia. 

Southwark Council, No. 4, meets every Monday, 
at Cor. of Reed and Eighth Sts. Chief Engineer, 


Sweet Council, 








The saving you make by having one in use will pay for it before used a month. Guar- 
anteed to repair every make and all kinds of valves without disconnecting them 
from the pipe. Low in price. Easily operated. Ask for catalogue ‘and prices. 


W. P. BARNUM 


41 Newiton Street ——— oe FREDONIA, N. Y. 
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MANZEL SIGHT FEED 
Automatic Oil Pump 


¥% Pint to 1 Gallon 
One to Six Feeds 








Made in all sizes. Friction movement. 
Noiseless in operation. Recommended 
and used by nearly all the prominent en- 
gine builders and sent on 30 days’ trial. 


Suppose you get our Catalog and prices. 





MANZEL BROS. 


50 & 52 Bro:dway 
BUFFALO, N. Y. 









5 GAL. SIGHT-FEED 


LUBRICATOR 


illustrated here is designed for Single Engines 
or Large Plants where many Engines are 
operated from one steam main. It will oil one 
or a dozen Engines, save 4o per cent. of Oil 
used with any other Lubricator, and prevent 
annoying leaks in Steam Pipes. 


CHAS. H. SMITH, JR., Gen’l Agent 


Lackawanna Lubricator and Mfg. Co. 
P.O. Box 478 WILMINGTON, DEL. 


BERRYMAN 
FEED WATER 
HEATERS 


PATTERSON 
EXHAUST HEADS 


PRICES AWAY DOWN 
Sold on trial; to be returned at 
ovr expense if unsatisfactory. 
bag never had one come back 


FRANK L. PATTERSON & C0., ‘oon 


Girard Trust Bldg., Phila. 23 Dey St., New York 


OUR PATENTED MINERAL WOOL 


_Pipe Covering 


AND 


Copper Gaskets 


They Save Steam and 
Make Absolutely 
Tight Joints 


UNITED ees MINERAL WOOL CO. 
143 Liberty Street, NEW YORK. 
BEST AND CHEAPEST ~ SAMPILES FREE 
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Very Simple 


Sard engineer to engineer, 

“ Bill, what's this story that [ hear? 

They say one engineer in town 

Flas something that keeps coal-bills down, 
And wages up,—now, Bill, look here, 
Just tell a fellow-engineer.” 

Said Bill, “It’s simple as can be: 


Just pack your rods with P. P. RP” 





ee ee 


is he original “wedge packing,” totally 
different in principle from all others 
(except the imitations which infringe our 
patent, and which you'd better not risk 
using). Its sliding wedges adjust them- 
selves to the rod with the least possible 
pressure. It saves power, saves packing, 
saves labor. 





The chief engineer for Forbes & Wallace, Springfield, 
Mass., writing about *‘ P. P. P.”, says: 

‘““A carefully conducted test, covering a long period of 
time, showed a saving in my coal bil! of $104.95 per annum, 
on one 12%x12 inch engine, which is due to reduced 
friction on the rod and less power required to run the 
engine packed with your packing.” 


Get it of your dealer. 
Our patent steel packing rule saves engineers labor, time, 


FREE trouble, temper, packing, burnt fingers and swear words. 
‘It is worth $1.00. Sent absolutely FREE to engineers who order from 
us enough “'P. P. P.” fora trial, if they mention this paper. 


MANUFACTURED ONLY BY 
QUAKER CITY RUBBER CO. 


PHILADELPHIA 
CEE) 
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Joseph Hynes. Corresponding Engineer, J. C. 
McDowell, 1913 South Eighth St. 
Philadelphia Council, No. 7, meets every Wednes- 
day, at Kenny's Hall, N. W. Cor. Broad and Fil- 
bert Sts. Chief Engineer, W. G. Richards. Cor- 
responding Engineer, W. S. Wetzler, 3717 Aspen 
St. 
Manayunk Council, No. 9, meets 2nd and 4th Fri- 
day evenings in Temperance Hall. Chief Engi- 
neer, John Hill. Corresponding Engineer, John 
Clevenger, 211 Lofty St. 
Helping Hand Council, No. 12, meets every Thurs- 
day evening at Kensington Ave. and C St. Chief 
Engineer, Kdward Laurence. Corresponding En- 
gineer, Frank McHugh, 2503 Tulip St. All cor- 
respondence should be addressed direct to the 
Council. 
Municipal P. F. D. Council, No. 20, of Philadel- 
phia, meets the second Thursday of each month 
at Odd Fellows’ Hall, Third and Brown Sts. 
Chief Engineer, Frederick Markxoe. Correspond- 
ing Engineer, Walter Meyers, 1211 North Howard 
St. 

PITTSBURG. 
Iron City Council, No. 21, meets every Saturday 
at Arnfeld Hall, 1119 Penn Ave. Chief Engineer, 
Phillip W. Sutton. Corresponding Engineer, F. 
C. Kose, 10 Fede.ai Strect. 

GIRARDVILLE. 
Girard Council, No. 8, meets every Tuesday even- 
ing at O’Neill’s Hall, Secona and Ogden Sts. 
Chief Engineer, Jacob Weber. Corresponding 
Engineer, M. J. Carey, Lock Box 214. 

ALLENTOWN. 
Lehigh Council, No. 15, meets every Wednesday 
evening at 639 Hamilton St. Chief Engineer, John 
Durrin. Corresponding Engineer, A. P. Dries- 
bach, 728 Chew St. 

POTTSTOWN. 
Pottstown Council, No. 14, meets Ist and 3rd Sat- 
urday evenings at P. O. S. of A. Hall, Cor. High 
and Hanover Sts. Chief Engineer, Wm. Rickert. 
Corresponding Engineer, H. L. Shirey, 362 Cherry 


St. 
READING. 
Progress Council, No. 13, meets every Saturday 
evening at Diebert Hall, Ninth and Penn Sts., 
Room 4. Chief Engineer, A. B. Hess. Corre- 
sponding Engineer, Frank S. Miller, 3 West 
Franklin St. 
CHESTER. 
Delaware County Council, No. 6, meets every 
Wednesday evening in the Carpenter Hall, Sixth 
and Wall Sts. Chief Engineer, John Canavan. 
Corresponding Engineer, E. E. McCoy, 2222 West 
Third St. 
YORK. 
York Council, No. 16, meets every Wednesday 
Evening in the Jordan Block. Chief Engineer, A. 
L. Bair. Corresponding Engineer, Walter H. 
Long, 23 East Philadelphia St. 
HARRISBURG. 
Capitol City Council, No. 17, meets every Tues- 
day evening in Red Men’s Hall, Market St., above 
Second. Chief Engineer, B. H. Shafer. Corre- 
sponding Engineer, S. Filson, 1126 Market St. 
COLUMBIA. 
Columbia Council, No. 18, meets every Ist and 
8rd Saturdays, in Odd Fellows’ Hall. Chief Engi- 
neer, Amos Simmons. Corresponding Enginner, 
W. J. Courtney, 804 Walnut St. 
SUNBURY. 
Sunbury Council, No. 19, meets every Monday 
evening in Zartman’s Hall. Chief Engineér, HE. 
E. Culp. Corresponding Engineer, Ed. Schrieber. 
WISCONSIN. 
Deputy Supreme Chief Engineer, Joseph P. Harris, 
No. 1611 Clybourn St., Milwaukee. 
MILWAUKEE 
Washington Council, No. 1, meets every Saturday 
at 207 Grand Ave. Chief Engineer, J. B. Cham- 
bers. Corresponding Engineer, James A. Rigby, 
36 Reed St. 
Clifford P. Williams Council, No. 2, meets every 
Thursday evening at 298 Fourth St. Chief Engi- 
neer, David T. Richardson. Corresponding Engi- 
neer, Jas. T. Harris, 1611 Clybourn St. 
TENNESSEE. 
Deputy Supreme Chief Engineer, John B. Mullen, 
826 Central Ave., Nashville. 
NASHVILLE. 
Enterprise Council, No. 1, meets every Friday 
evening in the Twin Building on Cedar St. Chief 
Engineer, J. J. Johnson. Corresponding Engi- 
neer, Jno. B. Mullen, 209 Jackson Building. 
OREGON. 
Deputy Supreme Chief Engineer, Nat. Freese, 
Grant’s Pass, Oregon. 
GRANT’S PASS. 
Oregon Council, No. 1, meets every Ist and 3rd 
Saturday in A. O. U. W. Hall, Main St. Chief 
Engineer, William H. Kenny. Corresponding En- 
gineer, Nat Freese. 
TEXAS. 
Deputy Supreme Chief Engineer, S. A. Bisbey, 
eare of Cotton Compress and Warehouse Co., Galves- 


ton. 

GALVESTON. 
Galveston Council, No. 1, meets every 2nd and 
4th Tuesday evenings at Engineers’ Hall, S. W. 
Cor. Twenty-second and Strand Sts. Chief Engi- 
neer, Max Levy. Corresponding Engineer, A. L. 
Bradford, Union Depot. 
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McDaniel Steam Trapy 


Always have a Water Seal over the valve and never 
blow steam; neither do they back up water 


ee BB 
_ REDUCING VALVES 
EXHAUST PIPE HEADS, 
EJECTORS, RELIEF VALVES, 
GREASE EXTRACTORS, 
STEAM SEPARATORS, etc. 


Watson & McDaniel Co. 


MANUFACTURERS 


“2 147 N. Seventh Street by the Jobbing 


Catalogue 





Trade 











Steam Coal a Specialty 


Telephone Connection 2-25-60 





A. CRAWFORD COA 





1829-1833 N. Tenth St., Philadelphia, Pa. 
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+ 


AUTOMATIC 








De 
sett \ WILL _NoT pre \ MULL NOT RIP 
"TESTING SAMPLE 
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E PULVE 


MADE THE BEST 



















} SEND FOR 
CATALOGUE 


214 FRANKLIN ST, NY. 
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Kieley’s Cantilever Expansion 
Ste am T ra p Discharges against pressure—operates in any 


freezes; simple in construction; durable, light, and easily adjusted. Guar- 
anteed under any and all ‘if me Send for Catalog 









position; will not become air-bound; never 


Tells all about it and the many superior 
points of other up-to-date steam appli- 
ances we make 

















KIELEY & MUELLER 
7-17 West 13th Street New York 
JAMES J. ROGAN 
810 Race Street, Philadelphia 


OS AIRES CIO SU oe LIAS es ere 
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United States Metallic Packings 


: i ee = | We do not depend 
=. on our twenty years 









Good, Reliable fi 
Satisfactory and j 
Efficient 





reputation, but on 


the present merit of 


Designed t t 
esigned to mee our goods alone 


Bae 


We have a New Price- 
List and Catalog, which 
we would be glad to 
ee 


the requirements 
of any service 





Lower in price 
than other makes 






The United States Metallic Packing Company 


13th and Noble Streets, PHILADELPHIA, PENNA. 509 Great Northern Building, CHICAGO, ILL. 
Agents :—V. Lowener,{Copenhagen; The Spreckels-Crawford Co., San Francisco; Moran Bros., Seattle 
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The coal you 
don’t burn 


is clean, clear profit. You double that 
profit the day you put the Heintz Steam 
Saver in your plant. 

It saves two tons where other traps 
save one, and still it saves, when other 
traps are done. & 


THE HEINTZ STEAM SAVER 


only wants a chance to get its nose inside your door, like the camel in the story ; it will take care 
of the rest. For example, Mr. G. M. Brill, the well-known car builder, said at first, ‘ ‘There isn’t 
a place in our establishment where we could use your trap.” All the same he is now using over 
one hundred of them in that same establishment. As soon as people find out what one of the 
Heintz Savers saves, they soon find places.for more. Look out for imitations. 

The Heintz Steam Saver is made in nine sizes, capacity one quart to 240 gallons a minute. 
Any size sent on 30 days trial; no charge unless satisfactory. Guaranteed for one year. 


WILLIAM S. HAINES COMPANY 


136 SOUTH FOURTH STREET PHILADELPHIA 








BUSHNELL | WE ALSO MANUFACTURE THE 
Improved P lanimeter Bachelder Adjustable Spring Indicator 


Complete for any pressure 





The Ideal Reducing Wheel 


Complete for any Stroke 


The Soot Sucker Boiler Tube Cleaner 


CLEANS the tubes without admitting steam into them 





BUSHNELL 
Cord Take-Up 


Attached to 
Bachelder Indicator with 





Ideal Reducing Wheel 


Takes up the slack cord and 
puts it back where it be- 
Figures M. E. P. Direct. longs at the proper time. 
Simple, Easily Manipulated. ry : 2 
cc denies tae lateee. | No tangling or breaking of 
Compact, Complete in Carrying Case 114’ x 4’ x 8” j cord. 
Accuracy Guatanteed. | 





SEND FOR CATALOGUE A 


JOHN S. BUSHNELL CO. SSo%2xsers' 
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H. H. STEAM TRAP 


The most simple in construction and operation, and sold at a 
reasonable price. Sent anywhere with our guarantee of absolute 


398, 
PAT. MAR .13 1900 satisfaction to the user. 
; » (No.1 WE MANUPACTURE 


THE CLIMAX STEAM JOINT CLAMP 
The only practical device for repairing leaks at pipe joints. 


Our CATALOG describes all of our specialties 
and should be in the hands of every steam user. 


JAMES McGREA & CO. c7w.wastigon stest ~~ —cilcaco 



























Best goods ever produced. Every Engineer should Lamprey Protective 
saa , Arch Plates 


No dirt can reach the bearings from 
our oilers. 
Every Oiler a complete Filter. 


We will send any of our goods for free 
trial, to be returned if not satis- 
factory. 


Sands Mfg. Co. 


Protect your boiler fronts from 
burning out, preserve the brick 
work, save fuel, and increase 
the efficiency of your boiler, by 
giving additional heating sur- 
face. Save their cost in repairs 


alone. 
Send for Catalog 


THE LAMPREY CO. 



































Hi Cor. MARKET & BAYARD STS. z 

HM a Al'egh p Westfield, Mass. 

WH 

‘egneny, Fa. Philadelphia Shop, 245 N. Fron: St. 
; ii i WRITE FOR CATALOGUE 
AS. A. McGOVERN JOS. P. SMITH 

2622 E. York St, 2043 E. Russell St. 


We Make a Specialty of REPAIRS to 


BOILERS and TANKS 


IF YOUR BOILER NEEDS ATTENTION, 
DON’T DELAY, BUT SEND FOR US. 


A RIVET IN TIME SAVES NINE 


Boiler Compounds 


a PRACTICAL BOILERMAKERS Ee ath 

MACHINISTS AND ENGINEERS noo i 

; \ l ¢ Y ye 
P THE BIRD-ARCHER CO. 

574 and 576 West Broadway 


New York City 





All kinds of Boilers and Tanks Repaired. All kinds of Castings 
Furnished. Cylinders Bored in position and fitted with Steam Saving 
and Self Adjusting Piston Rings. Metallic Packing for Piston Rods. 








ENGINE REPAIRS ENGINES INDICATED 


Agents Wanted Write Us 


Made for all Waters 











Sag tol ei eign «sma So il 


Fe i 





prove methods. Thus $1 may save you $1,000.—i0c. a 
copy, $1 a year; Frank H. Knox, Troy, N. Y., and all 
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HE fy . For MAIN DRIVING AND GENERAL USE 
HHH if | IS A DISTINCT ECONOMY 
3 over any other belting. We will gladly furnish 


Ht, 
: 


at practical proof of this. 










ie HH Hy 


MAIN BELTING COMPANY 
1219-1239 Carpenter St., Philadelphia. 55-57 Market St., Chicago. 120 Pearl St., Boston. 40 Pearl St., Buffalo, 
, RS , > ER an ee ee SPE SERS 


OS fo a> ~~. eee ee ry 


McNELLEY’S 


AMERICAN 
BOILER COMPOUND 


Our compound is the result of years of experiments by an 
engineer of long experience, assisted by expert chemists. 
American Boiler Compound not only completely removes ail 
scale and inctustation in the boiler, but prevents new from 
forming, and will, if properly used, keep the boiler absolutely 
clean and free from all forms of corrosion, such as pitting, 
grooving, honeycombing. 
Send Sample of Water and Sample of Scale if Convenient 
We will be pleased to hear from engineers who will secure 
trade for us. When writing for information address 
J. McNelley, Dept. Mgr., 35 Poplar Street, Phila. 


SOLD THROUGH 
SMITH, KLINE & FRENCH CO. 
429-435 Arch Street, Philadelphia, Pa. 
























Read Slowly. 


The BRUUN-LOWENER 
WATER SOFTENER is better 
than others on so many vital points 
that they ought to be read over 
slowly. 

The water is purified before it 
enters the boiler, preventing scale 
and saving fuel. 

It can be treated hot or cold. 

The machine is perfectly auto- 
matic. 

It is uniform in its work under J. C. McNelley 
all variations of pressure. 

And yet it costs less than any 
other. 

Write for booklet. 

Over 1,000 BRUUN-LOWENER 
SOFTENERS are working success- 























The business of H. S. PETERS’ 


BROTHERHOOD OVERALLS 


(Trade Mark Registered) 

is not the ‘‘ growth of anight.’’ It has been slow, but always steady. Might have 

fully, with a capacity of four and a grown faster by bluff, brag and gift enterprise methods, but I prefer doing business 

half million gallons a day. on merit and principle, even though it takes longer. So I make overalls that for 
7 careful attention to every point which adds to comfort, service and neatness, are 


SC MS A rr ‘ 
without equal and | stand by every garment I send out. 


American ; The Patent Safety Watch Pocket, fleece lined, can only be had on my 
Water Softener Co. goods, and I'll gladly tell you all about them if you'll write me. Insist upon having 


Harrison Building, Philadelphia. 


Agents: J. A. TaFT & Co., B.L. F.3 H : en ; P E a: E R S c 6.1, £. 171 


Brotherhood 


(Trade Mark Registered) 


POWER AND LIGHTING ECONOMIST ae OVERALLS 








Every User of Power and Light Should Read the 


tells how to buy best, how to save money, how to im- 


UNION MADE : HIGHEST GRADE 
DOVER : : NEW JERSEY 


live news dealers. Send for great clubbing offer. 











~~ ~~ ~~ Peat aaa 


| “gp Gould’s Steam and Water ‘Packing | 





~ ~ Bad ead pe _orvrvrvevvwvvrvrvwewrwwerweweee 
= Bose Hs Das oo Sew a 


THE ORIGINAL RING PATTERN 

mene ay, Be and Water et. Less Friction than any other known pacikng. « 

None Genuine Without This Trade Mark Stamped on Wrapper. All sialon pack- wane TTT TTT NT 

ings are imitations. In ordering give exact diameter of Stuffing Box and Piston Rod or® = = 

Valve Stem. Our Packing is a sure cure for leaky stuffing boxes, whether the motion} 
is rotary or reciprocating. 

The Gould Packing Co., East Cambridge, Mass. Albion Chipman, Treas. 
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SELDEN’S 


PATENT 
PACKINGS 


made either with Rubber or Canvas Core and 
both Round and Square in shape. Will give 
satisfaction on Engine, Pump, Compressor 
and Valve Rods, Easiest of all packings on 
your rods. 













Brandt's Triple Expansion 
Gaskets 


For Boiler Work and 







Brandt’s 
Hard Pump Valves 


are the very best goods you can 
use in High-Pressure work. 

Engineers are requested to give the 
above a trial if they are not now using them. 












RANDOLPH BRANDT 


Sole Manufacturer and Proprietor 


38 CORTLANDT STREET, NEW YORK 









BECAUSE THEY 


CLEAN TUBES CLEAN. 


We make several styles 


POWER DRIVEN CLEANERS, for large 
plants or very heavy, hard scale. 
Decidedly the cheapest, efficiency, 
time and operating cost considered. 

WATER POWER CLEANERS. Inexpen- 
sive, strong and durable—unequaled 
in this line. 

HAND CLEANERS, if you prefer that 
style. 


All Guaranteed and Sent on Approval. 























~. COAL LABOR 
= AVE TUBES REPAIR 
we TIME BILLS 


1 Write us about boiler cleaning—we’re experts; have had 
twenty years experience and “ know how.” Mr. Weinland, a 
Practical Engineer, gg hom 9 pioneer and first inventor of 
Turbine Tube Cleaners. nd for illustrated catalogue. 


1, THE LAGONDA MANUFACTURING COMPANY, | 
i SPRINGFIELD, OHIO. 
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Where does it go to? 


Some manufacturers say their packing don’t have to be 
taken out—simply new on top of old. This fellow evidently 
sees the effect of packing passing through the cylinder. 

‘* EUREKA” seldom needs removal. Its first cost is less 
than half—its wearing qualities double. It saves time, money, 
power and engine wear. 


Engine hammer— 


HINE 
SEPARATOR 


is a safeguard against 


in cylinder— aa 
Waste 


fuel, 


water 
loss of power. 
of steam and 
larger expenses, possi- such troubles and its 


ble wreck of engine. cost is but trifling. 





The outside 


of a cheap Indica- In the 
tor, like a cheap ROBERTSON- 
THOMPSON 


watch, can be very 
attractive. It’s the 
inside that repre- 


an engineer gets 
his money’s worth 
and pays no more 
than cheap ones 
cost. 


sents value and effi- 





ciency. 


Wait awhile, 


if you can’t afford to buy a good Reducing Wheel or Plani- 
meter now. You will be disgusted with the cheap ones. 
Behind the VICTOR WHEEL and WILLIS PLANIMETER 
is our fullest guarantee, and that’s worth considerable. If you 
are likely to purchase, better look over our catalog first. 


Jas. L. Robertson & Sons, 


204 Fulton Street, New York, 
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The Tornado 
VW Boiler Tube 


Cleaner 


Requires LESS steam than 
any other cleaner. 

Will positively clean BET- 
TER than scraper or 
brush. 

Will clean ANY length 
tube. 

In operation is EQUALLY 
balanced, insuring NO 
back pressure against 
operator. 

Is the LIGHTEST and 
EASIEST cleaner to 
handle. 

Has NO working parts. 

Its force is tremendous. 


MANUFACTURED BY 
PAUL B. 
HUYETTE 


PHILADELPHIA 





1245 Betz Building, 











DO YOU KNOW 


That we manufacture chemical water puri- 
fiers that are guaranteed to prevent and re- 
move incrustation in steam boilers, no mat- 
ter what its composition may be. 


CHEMICAL PURIFIERS 


that do this without injury to the boiler, its 
fittings or connections ; 


CHEMICAL PURIFIERS 


that can be used with perfect safety in Brew- 
eries, Ice Plauts, Dye Works and all places 
where the water of condensation is used for 
any purpose. 

Write for terms, reports, circulars, etc. 
We interest you and pay liberal commission. 
Agents wanted everywhere. 


THE PEERLESS SPECIALTY CO. 
852 Swanson Street, 
Philadelphia, Pa. 
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¥ you havea leaky joint dripping water 
over valuable property, use one of 

SMITH’S CLA and it will make 
a permanent repair. 

__ It has no equal for simplicity, durabil- 
ity and low cost. . 

If your leak is in an inaccessible posi 
tion, the use of our clamp will prevent 
having to tear out the piping. The illus- 
tration will tell the rest. 

This Clamp is particularly adapted to 
close pipe connections, as it occupies less Hin 
space than any other Pipe Clamp manu- a HHH MH 
factured, and is per, too. 

In ordering, state size of pipe and for what itis used. Write for price lis 
Patent applied for. 


W. CLIFFORD SMITH 
45 N. Second St., Phila. 








AS 
1 Packing Ring. 


{\} 2 ‘The Flexible Yoke. 
8 Cross Head. 
{i 4 Split Collar, which keeps 
the packing in place. 


(i ORCRSTINGS 10 ORDER. STEAM SPECIALTIES 
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Excelsior Lubricant 


Our Lubricant is a lubricating compound, made from 
several of the best known lubricating oils, contains xo aczds, 
does not gum or run. Itcools hot journals and keeps them cool. 

It is applied by being packed in cups fitting air-tight on the 
journal, sat inede by suction, therefore there is no wasts when 
the journal isstopped. One cupful lasts from 2 to 10 months. 

é are running bearings and keeping them cool where 
before they could runonly by the constant application of water. 
PUT UP IN (0, 25 AND 50 LB. CANS; 4 BBLS., + BBLS. AND BBLS. 


JOHN M. WATTS SONS 
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‘THWAITES & HORNER 


Electrical Contractors 


Engineering, Contracting, Repairing. Thwaites’ Intercommunicating 
Telephones. New Edison Phonographs. Hard Molded Records. 
Louder and Sweeter than the old Wax Records. 


1405 Filbert Street, Philadelphia 
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Phone 3-48-1 








*PHONE 3-45-32 A. 


~-Furnaces Relined 
~ General Castings 


« AJAX” Rocking Grates. 
Send for Catalogue. 
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VALLEY IRON WORKS. 


CHAS. ROBSON 


Interlocking Bar, 
N.W. Cor. 8th & Washing'ton Ave. 


Yyju::d:dtttbbbA 


GRATE BARS of all kinds, 
OF SUPERIOR IRON at lowest prices. 













Obtuse Angle, 





CASTINGS OF ALL KINDS. 


—>,, 


f sh 
es Circular Grates, any diameter 


Common GRATE BARS ~.Furnaces Relined 


SGEELETON GRaTH BAR: 











GILM GRATES, Ete. © 


Rocking end Dumping Crate Surfaces 









Jig OU MELEE EAL, 


LIU TT. 






‘The Improved Keystone Grate. 
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HANDBOOK ON ENGINEERING 


An Encyclopedia of Information, and in itseif the most complete library on Engineering practice ever published 


This work contains over 900 pages and 400 fine Illustrations. Every branch of Engineering 
treated in a scientific and comprehensive manner. 

It is thoroughly reliable and practical; it is not only.a guide, but a teacher. 

As a reference and text-book it is the fullest, latest and best authority. 


HANDBOOK ON ENGINEERING, 


By HENRY C. TULLEY. 


7 


(THIRD EDITION.) 


Three-Quarters Size 


It Teaches The art of erecting engines and setting them in line so as to work smoothly 
and correctly. 

The setting of valves on single and double eccentric long range Corliss Engines. 

The operation, care and management of steam pumps; how toset the valves on the different 
kind of steam pumps; also the care and handling of injectors and inspirators. 

Direct currents for lighting, alternating currents for arc lighting, two and three phase 
currents fully illustrated and explained with about fifty illustrations and seventy-five pages. 

Care and management of steam engines and boilers. Art of erecting shafting and pulleys. 
Application of electricity to purposes of lighting and motive power. Principles which regulate 
the movements of the electric current. Construction of dynamos and motors, and the practical 
details regarding the care and management of electric plants. Safeguards necessary to be 
observed in handling electric machinery. : 

First and Second Editions of 7000 copies all sold. Each book was sold subject to 
approval, and of the entire two editions not one copy has been returned so far. 

The Third Edition of 5000 copies, enlarged, revised and brought right up to date, is ready 
for distribution. 

Handsomely bound in leather and gilt. Pocket-book form. , 

SENT ANYWHERE ON 3 50 MONEY BACK IF 
RECEIPT OF PRICE... e NOT SATISFACTORY 
An illustrated 42-page pamphlet, describing the book, will be mailed for the asking. 


6 Wai ight Buildi 
Henry C. Tulley & Co., "ST. eprom s. rate 
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EYNON-EVANS 


Steam | 
Jet Blower 


Has no complicated 
parts to get out of 
order. 


Makes it possible to 
burn lowest grade 
fuel or refuse pro- 
ducts. 


Write for information. 


u Tk EYNON-EVANS MFG. CO. 


15th AND CLEARFIELD STS, Philadelphia, Pa. 
N. Y. Office, 120 Liberty Street 























If You’re a Good Guesser 


and haven’t anything else to do, you may be 
able to get right results from the old style of 
packing. Even then you could make a lot 
more money guessing about something else. 
Every wrong guess cuts into the profits on 
the right ones, and there will be wrong ones 
—you can’t help it. 


The Larkin’s Self-Lubricating Metallic Packing 
substitutes certainty for guess work. You 
can depend uponit. It is easily adjusted and 
puts a short stop to the wasting of good steam 














RED SEAL BOILER COMPOUND 


WILL REMOVE SCALE, GREASE AND DIRT 
FROM STEAM BOILERS 


RED S EAL Saves fuel; purifies the water; prolongs the life of the boiler; prepares 

the water to make pure steam. Its action on old scaleis gradual but 

a @) | i E R certain. Prevents grooving, pitting and wasting ofiron. Does not 
injure or corrode the iron. Contains no acids. 


MANUFACTURED BY 


THE CHERRY CHEMICAL CO. 
Office: 1215 Filbert Street, - - Philadelphia, Pa. 


Circulars, Prices and Directions Furnished on Application. 


COMPOUND 








Give It a Trial and Be Convinced 














WRITE FOR OUR BOOKLET 


Penna. Eleetrical and Railway Supply Co. 


GENERAL SALES AGENTS 


PITTSBURG, PENNA. 
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. Zurn J. D. Kelley 
Cc. J. Curran 


& 
O HIGH-GRADE 
LUBRICATING OILS AND GREASES 


PEERLESS Boiler Cleaning Compounds 


Our First and Last Consideration is QUALITY 


408 to 418 VINE ST., PHILADELPHIA 











ESTABLISHED 1671. 


J. & G. RICH 


General Machinists 


ENGINE BUILDERS 
AND DEALERS IN MACHINERY. 


Especial Attention Given to Repairing and Erecting 
Steam Engines, Pumps and Other Machinery, 
Shafting, Hangers, Pulleys, Etc., Etc. 











120 Noith Sixth Street, Philadelphia, Penna. 


TEIEPHONE No. 380. 





IMPROVED 


/®) The Simplest and Closest Damper Regulator. 
Manufactured by 


|} J.E.Lonergan&Co. 
ait RACE ST., PHILA., PA. 


Brass Founders and Finishers and Makers 
of Pop Safety Valves, Water Relief Valves, 
Oil Cups and Lubricators, 
Steam Pressure Regulators 
and other safety steam appli- 
ances. 


Old Kellam Regulators Repaired. 
Correspondence Solicited. 
Mention this paper if your any 
is prompted by the sight of this 
advertisement. Catalogue D free 

on application. 








THE NATIONAL 
FEED WATER HEATER 


1,100.000 Horse Power in Daily Use 


Heats water to 
210 degrees. 

No inside joints ke 
to leak. A heater noted 

No straight 
tubes to leak. 

No back pres- 
sure. 

No contact of 
water with 
shell. 

No chance for 
grease in 
boiler. 


for its 
Simplicity, 
Reliability, 
Effectiveness, 
Cheapness. 


_) 22's 2's 2p) 





Heaters in use 20 years without repairs. 


We manufacture the original and only genuine first class 
Coil Feed Water Heater. 


THE NATIONAL PIPE BENDING CO. 
157 Lloyd Street NEW HAVEN, CONN. 








BERRYMAN 


Feed Water Heaters and Purifiers 
WATER-TUBE AND STEAM-TUBE 


Cast Iron or Steel Shells. ‘‘f}’’ Shaped Seamless Drawn Brass Tubes 


WE BUILD HEATERS FOR EVERY PURPOSE AND CONDITION 
THE KELLEY PATENT 
Improved Berryman Water Tube 
Feed Water Heater and Purifier 


A thoroughly up-to date, reliable and efficient heater. 
Made to stand the highest pressure; and so constructed as to be 
utterly indestructible by the heaviest boiler it is possible to 
carry. Write for catalogue. 

We have a few good heaters, second-hand, which we will 
sell cheap, ranging from 50 H. P. to 1000 H. P. ‘Mostly takenin 
trade for our Improved Berryman water tube Feed Water Heaterand Purifier. Every 
heater is Tested and Guaranteed. 


BENJ. F. KELLEY & SON, Makers 
91 Liberty Street, New York 

















CHICAGO TURBINE, PATENTED 





THE TURBINE 4 


IS THE ONLY PRACTICAL MACHINE FOR REMOVING SCALE FROM 
WATER TU Be BOILERS 





NIAGARA TURBINE, PATENTED 
THE PATEN TS which we control cover all features essential to the design of a practical TU RBI N E T U BE CLEAN ER 


We have suit for infringement pending against a user of the Lagonda or Weinlafid machine, and will prosecute all other INFRINGERS. 


LIBERTY MANUFACTURING CO. 5088 Centre Ave. Pittsburgh, Pa. 
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Quincy, ILL., Jan. 19, 1903. 
THE SIMS COMPANY, 
Erie, Pa. 

Gentlemen:—Answering yours of the 16th, the Heater we 
purchased of you some time ago has been in constant use and 
has given perfect satisfaction, it has done everything you 
promised for it, and we are highly pleased with the same. 
Awaiting your further favors. 

Yours very truly, 
Jos. KnitTTEL SHow Case Co. 


Write for catalogue ‘‘ E’’ and learn all about this Heater 


and other steam appliances we manufacture. 


THE SIMS 
FEED WATER | 
HEATER 


THESIMS CO § 


ERIE,PA 











HORIZONTAL STYLE 


YATE. R au 


For Circulars and Prices, Address 


Thomas McAdoo 
125 North Fourth Street 
Philadelphia, Pa. 

















OTIS Tubular Feed 
Water Heater, ge wames 
Oil Separator : 
and Purifier 


with Seamless Brass Tubes 


Guaranteed 


To heat the feed water to the 
boiling point (210 or 212 de- 
grees) with the exhaust steam 
without causing any back pres- 
sure, also to extract the oil 
from the exhaust, so that 
the exhaust steam after being 
passed through the heater can 
be used for heating purposes, 
and the water of condensation 
for the heating system be re- 
turned to the boiler without 
the additional expense of an 
eliminator. 


Liberal Offer 


If this heater fails to give satis- 
faction in every respect, we 
pay freight, cartage, etc., both 
ways. 


The Stewart Heater Co. 


11 Norfolk Ave., Buffalo, N. Y., U.S. A. 








Only 


‘Question. 


No manufacturer 
in this age asks, 
‘‘Shail I have a 
feed-water heat- 
or?” The only 
question is, 


“Which 


Feed-water 
Heater ?”’ 


Webster Feed-Water Heaters 
and Purifiers 


are best because of their ability to save both heat and power, and 
purify the feed-watcr suitable for steam boilers. They act as 
‘‘RECEIVERS” for condensation. They only use the steam 
required to heat the feed-water to the highest attainable tempera- 
ture. And they do all this efficiency every day and hour. 

Over 980,coo h. p. in usc ought to prove a good deal—but you 
can get more proof by writing for it. 


Warren Webster & Co. 


CAMDEN, N. J. 
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McINTOSH, SEYMOUR & CO. 


STEAM ENGINES, 


AUBURN, N. Y. 


26 CORTLANDT ST., N. Y. CITY 





VN aa Ker 








Saving of 10 Per Cent. In Goal Bills Guaranteed... 


PAT. “AJAX” ROCKING GRATES. 


The only shaking grate that will not get clogged up with clinkers. 


The “Differential” 
motion does it. The 
crossbars A and B are 
journaled one on a 
higher plane than the 
other, and in rocking 
pass through the arcof 
a different circle 


NO POKER NO SLICE BAR 


of fuel, only allowing 
the ashes andclinkers 
to pass through. 
Surface of grates 
ALWAYSREMAIN LEVEL. 
No fingers or points 
to disturb fire. Small 
clips No. 10 are all 
that can burn out and 
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bringing the two bars 
close together, which 
supports the bed 


cost only a few cents 
each. Air space 65 
per cent. 


HEADQUARTERS FOR BOILER GRATES, Tupper, Interlocking and Plain 
Bars. All sizes in stock. Send for Catalogue. 


CHARLES ROBSON 


N. W. Cor. 8th & Washington Ave,, Phila., Pa. 





Valley Iron Works 


Phone 3-45-32 A. 


Rocking, Dumping, Tupper, 
/ Interlocking, Circular, Her- 
ringbone and common grates 


at prices that astonish you. 








General Castings to Order. 
Tanks, Stand Pipes, Self= 
supporting Steel Plate 
Chimneys. 

Will call, take measure- 
ments and name prices. 
Phone 27-43-A. 


Frick’s Pipe Clamps for Stopping 
Leaky Pipe Joints 


~~, ae 








The Best, Simplest and cheapest 
Pipe clamp made. The cuts explain 
themselves. Only two rings and the 

acking needed to make any leaky 
joint tight. It is so simple that any- 4 __outsiae or main ring which is 
one can apply them. ; bolted around the pipe as close 
_ The cost as compared with others to leaky joint os sible, and 
is so little that owners of steam plants, *GieG OP ee ey lide back 
cannot afford to be without a full set ward orforward under the main 


of all sizes in case of need. ring and is forced up against the 
pees ring C by bolts and 
vu 





We make all sizes from 2 inches to 


Ss Sates 40 dlaaneter C—Empire or rubber ring which 


is forced into leaky joint by 
Gland B. 


Consulting and Contracting Engineers 








Charles W. Leng 


Mechanical-Electrical 
Engineer and # 
Contractor # # 











INDICA TING— 


VALVE ADJUSTMENT 
EFFICIENCY TESTS OF BOILERS 
ENGINES, DYNAMOS, MOTORS, &e. 


Electrical Construction 
Switches, Switchboards 
Wiring of all Descriptions 
Special Electrical Apparatus 
and Experimental Work 


ELECTRICAL REPAIR WORK A SPECIALTY 


413 HEED BUILDING 
1213 Filbert Street Philadelphia 




















Office; 1230 Marlborough St. 
Philadelphia 
ey Special Attention Given to 
+ Engine Foundations, 
Steam Boiler Setting, 
Brick Stacks and 
Fire Brick Work 
Communications sent b 
mail or otherwise to 123 
Marlborough St. or 230 Rich- 
mond St. will receive prompt 
attention. 














H 0 la C e E ‘ Fr | C k ' 715 ST. JAMES ST. (bel. Walnut), Philadelphia, Pa. 





THE PRACTIC.L MANAGEMENT OF 
ENGINES AND BOILERS 


Compound and Multiple Cylinder Engines 
and 


Practical Management of Dynamos and Motors 
BY WILLIAM BARNET LE VAN 


Illustrated by (0 engravings. In one volume of 
356 pages. Price by Mail, $2.00 


Philadelphia Book Company 
15 SOUTH NINTH STREET PHILADELPHIA, PA. 
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1903 





A oo 





March, 1903 





lf Your Steam Traps 
~ — Bother You 


You can’t do better than write us 
for particulars about our 


4 | Wright Emergency 
~_——— => Steam Trap 


The ease with which the valves are reached and the valve seats removed, to 
be cleaned, repaired or renewed, ought to interest every engineer who has 
had practical experience with traps. 

We have the best Steam Trap on the market, but we don’t ask you to 
believe it until vou’ve seen the trap and tested it 30 days. 

Buy if satisfied ; if not, return it at our expense. Let us send circulars. 


WRIGHT MANUFACTURING CO. * °°?" cero won. 
























STEEL WATER ARCH 


saves the need of renewing 
brick arch ; lasts as long as 
the boiler ; increases capac- 
ity ; does the work ofa feed- 
water heater, and saves its 
cost in coal in a few weeks. 
You can’t afford to be 
without it. 


NEIL W. MACINTOSH & CO. 


STEAM FITTERS 
54 John Street - = New York 
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Of little gutters are pro- 
vided in Sweet’s Sepa- 
rator for conducting 
the oil and water from 
the steam current and 
not a drop can get back. 
This is only one of many 
reasons why 50 per cent. 
of them are sold on dupli- 
cate orders. 





2,700 in Use, All Styles 
Let us Send Our Story 








WE ALSO MAKE 


- EXHAUST HEADS & STEAM TRAPS 


DIRECT SEPARATOR CO. 


200 Marcellus Street 


SYRACUSE NEW YORK 
R. S. SPENCER, Philadelphia Representative, 1218 FILBERT ST. 
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WE MAKE ALL TYPES OF 


GRATE BARS 


But This is the Best and Cheapest 





TM 


ih, 


WHYS MM: Ni 
ASN 


The Longest-lived Grate Bar That Ever Lived. 


IMPROVED AMERICAN GRATE BARS 
PATENTED 
THE ONLY GRATE WITH ADJUSTABLE FRAME. 
THE ONLY GRATE WITH LOOSE TEETH BETWEEN THE BARS. 

We wish to call your attention to a few important points in our new Furnace 
Grates. 

The adjustable supporting frame, not coming in contact with the brick-work, 
saves the walls from getting loose, and can be adjusted to any height desired. The 
perforated supporting cross bar has less obstruction to a free circulation of air than 
any other Cross Bar made, The movable teeth between the Grate bars can easily 
be changed at any time, so as to give an air space between the bars that is desired 
to accommodate any size of fuel; the Movable Teeth also give the bars more free- 
dom to expand and contract, thereby the bars are less liable to warp. 

The American Grate Bars have given satisfaction where others have failed. 


Are made and for sale only by us; other parties have no right to make or sell them. 


Send for circular BJ, MOORE MACHINE AND FOUNDRY CO., Sole Mfrs. 


and references. 
2225-2227 WOOD STREET 





PHILADELPHIA, U. S. A. 
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POWELL’S 


“White Star” 


REGRINDING 
REVERSIBLE 
SEAT VALVES 


hive a longer life and are 
easier to repair than any lia Sane 
valve made. ¢ 






They are sold with a guar-/" § 
antee of satisfaction or your 
money refunded. | Try one. 


Wrought Iron Pipe 


NOT STEEL 





Cut to any size and for any purpose. Prompt 


Shipments to any part of the 
world guaranteed 


Engineers’ Supplies and Steam Fitters’ Tools 


C. J. RAINEAR & CO. 


No. 518 ARCH STREET - - Philadelphia 
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Purdy’s ne Clamps 





Effectually stops leaks in all kinds of 
steam and water pipes. 

Easily adjusted, saves eryineers worry 
and trouble. 

Ask your jobber for them, or send to 


BARRETT & PLOWMAN 
11 North Front St., Philadelphia 


We also have the Climax Steam Joint 
Clamp for leaky steam joints. 








Send for Catalogue 











$2.50 

EACH 
$5.00 PER PAIR 
MONOPLEX 
iy TELEPHONE 
a Talks Perfectly 
Rings Perfectly 


Perfect in 
every way 
Atwater Kent 
Mf’g Wk’s 
119_N. 6th St. 
Philadelphia 














<GARLOCK —- 





by 
HYDRAULIC LEATHER CUP 


has been given the hardest tests, and pronounced by 
hydraulic engineers to be the strongest and smoothest 
on the market. 

Send us a trial order, and if you don’t find them 
right return them at ourexpense. They are made ot 
pure oak tanned leather in natural color, 


GARLOCK PACKING CO. 
604 ARCH STREET, PHILADELPHIA 








PUMPS, Sen, 8, Best Pov 





BARR PUMPING ENGINE CO. 


NOT IN THE TRUST 


WORKS, GERMANTOWN JUNCTION 
CITY OFFICE, 55 N. 71s ST., PHILADELPHIA 


THE ROSE PATENT GRATE 


A THOROUGHLY UP-TO-DATE SHAKING GRATE FOR PARTICULAR 
ENGINEERS. WRITE FOR CATALOGUE. 


THE KUTZTOWN FOUNDRY AND MACHINE COMPANY 


MAKERS OF HIGH GRADE 


Boiler Fronts, Grate Bars, Furnace Castings, Com- 
pound Separators, and General Boiler Castings 

















Works: Philadelphia Offices 
KUTZTOWN, Penna. Fidelity Building, Broad, above Arch 


(g————————<—= —_ = Ny 
i _ STEAM_ “FITTING if 




















—— ne 







if not cla done, in any plant, will cause the engineer a great deal of trouble, 
and his employer unnecessary expense. Many years of practical experience and 
a force of competent assistants enables me to guarantee absolute satisfaction. 


WILLIAM MILLIGAN, Shop, 726 Sansom St., Philadelphia, Pa. 


’ Bell-Market 99a 
Phones: { Vevstone: Make wot JOBBING A SPECIALTY 



















CAST IRON GRATE BARS 
SECOND-HAND TANKS 
PHONE 5-27-78 


General Engineering and Repairing. 
Reboring Cylinders in Present Posi- 
tion from 3-110 in. Dia., and Turning 
off Dynamo Commutators without re- 
moval. 
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THE NEW HOME OF THE 





If in Doubt 


What Injector to buy, 
Run No Risk, but get 


THE U.S. 
AUTOMATIC 
INJECTOR 


Three Safeguards 
Against 
Disappointment 









1. Each Injector is 
carefully tested on 
varying liits and pres- 
sures before leaving 
the factory, and a card 
attached showing its range and grading capacity. 





ALANA 






MT 








2. Any dealer will guarantee h: U. S. Injector, because: 





3. We stand back of the dealer, and will replace any Injector 
that doesn’t work right, or refund the purchase price if necessary. 






AUTOMATIC INJECTOR 


Our new factory, just completed, is one of the finest brass manufacturing plants 
in the United States, being equipped throughout with the latest improvements in 
brass working machinery, including electric distribution of power. We are now 
prepared to take prompt care of all orders, and shall aim to make the ‘‘ Penberthy”’ 
in the future, as it has been in the past, the 


STANDARD AUTOMATIC INJECTOR OF THE WORLD 
356-352 HOLDEN AVENUE 


Penberthy Injector Co. “petrorr, mich. 


Largest Injector Manufacturers in the World. 





Our guarantee of absolute reliability brings us hundreds of new 
customers each season. 









Full particulars and many items of interest are contained in our 
‘‘Engineers” Pocket Reference Book. Shall we send a copy ? 


AMERICAN INJECTOR CO. 


DETROIT, MICH. 




















INJECTOR 


HAS NOT A SUPERIOR 


STRAIGHT-WAY 


HORIZONTAL AND ANGLE 


Ball Check Valves 


MANUFACTURED BY 


The Lee Injector Mfg. Co. 


99-101 ABBOTT STREET 
DETROIT, ~ MICH. 
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“rseere"" THE BIGKEL FLOAT STEAM TRAP 


EQUALIZING PIPE | 







is guaranteed to handle more water than any trap made. It has 
' the full capacity of pipe connections. It will respond instantly ; 
it will not cut valves, and is specially adapted for Separators. 


The Bickel Thermostatic 


a is not adapted for Sep- 
Steam Trap arator use or bleeding 
steam mains, but is unexcelled for every other 
service to which a trap can be put. It will 
respond quicker and last longer than any other 
expansion trap. Can be set to discharge water 
at any temperature. Will not cut valves. 


Either of these Traps sent to responsible 
parties on trial. 


Fred. L. Bickel.... 


1348 PALMER STREET, 
PHILADELPHIA, PA. 











Patented Feb. 26th and Dec. 10th, 1901 
THE BICKEL 
FLOAT STEAM TRAP 


For Pressures from 5 to 300 Ibs. 








REPRESENTATIVES WANTED IN ALL CITIES 















( 


WR 
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THE BICKEL 
THERMOSTATIC STEAM TRAP 
For Pressure from 5 to 300 Ibs. 








« 















WHAT! A NEW STEAM TRAP? 








TP 




















is concealed under water. 


diameter. 





<a OE 





Machinist and Engineer 











SR Le Dons 


STEAM SEPARATOR ALLENTOWN, PA. 


FOR INTERIOR OF BOILER 

















YES! One which is much simpler than all the rest. 


- First :—The Ball Valve being in the steam chamber and away from 


packing is required. FourTH:—No steam can escape, the discharge pipe 


Cylinders rebored in their present positions from 4 inches to 76 inches in 


JOHN T. LINDSTROM 


i grit and sediments. Srconp:—Every time the valve opens the ball 
LINDSTROM TRAP “as . 
| changes position, and there being such a large valve surface the 


wear from contact with the seat is very slight. THiIrp:—The cover having ground joints, no 
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Keystone 
Brass Cup 


THE PRACTICAL ENGINEER 


We Know 

That Keystone Grease is the 
best and most economical 
lubricant known to science, 
because we know that it is 
made of the best and purest 
materials, and by the best 
scientific process, but 


We Know it Best 
Because every engineer who 
uses it says so. 


He Knows it 
Because one pound of Key- 
stone will go as far as three 
or four gallons of oil, and do 
better work, or will go four 
or five times as far as any 
other grease, 


You Will Know it 


If you will let us send youa 
sample can for trial. You 
can’t get Keystone anywhere 
else. We don’t sell to oil 
and supply dealers. 


Keystone Lubricating Co. 


20th and Allegheny Ave. 
Philadelphia, Pa. 


43 





Large Sample Can of Keystone Grease and 
Keystone Brass Cup sent Free, 
express prepaid. 





Sew a Se Teen 
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WE MAKE A SPECIALTY OF MANUFACTURING 


Pure Tri=-Sodium Phosphate 


PRICES WILL BE QUOTED UPON APPLICATION 


NATIONAL CHEMICAL COMPANY 


Chestnut Fiill, - ~ - ~ Philadelphia, Pa. 














It Holds Ammonia 


without causing any friction, gives the engineer no 
trouble after once put on. Did you know that 


France’s Metallic Piston and Valve Rod Packing 


would do this? An engineer writes: ‘‘The same rods that are now 
working successfully cost us a good many hundred dollars last year in 
losses of oil, ammonia and cost of soft packing.”” Wouldn’t you like to 
try it? Costs you nothing. We guarantee satisfaction or accept no pay. 


x = Send for Catalog ; moe 
FRANGE'S SOLID linea FRANCE PACKING CO., Inc. ee en oe 
utsi e n Absolute Steam Stopper 

6502 STATE ROAD, TACONY, PHILADELPHIA 


BRANCH OFFICES: 
New York: 237 Sackett Street, Brooklyn. Pittsburg: 17 Schmidt Building. Boston: Room 313, 176 Federal Street. Chicago: 30 La Salle Street. 
San Francisco: 123 California Street. Newark: 143 Commerce Street. Strong, Carlisle & Hammond, Cleveland. Ohio. 
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Atlas Engines and Boilers 


A WORD ON. ECONOMY. 


Canx Juncrioy, Mo., Dec. 7, 1902. 


ATLAS ENGINE WorkKS, 
Indianapolis, Ind. 








DEAR SIRS: 

I operated an Atlas Engine, 14” x 20” auto- 
matic and found it to be a first-class machine. It 
ran so smooth at 165 revolutions per minute, you § 
could not hear it ten feet away, and it carried a 
load of 75 H. P. The boiler was a 72” x 20 ft. Catalogues for the asking 
Atlas, with 25-6” flues, and I ran the engine with 7 iY 
load as stated above for 10 hours per day on a 
coal consumption of 40 bushels per day, including Yo vee Yh; 
banking fire and raising steam in the morning, a fy) yh Mohs 


using just ordinary soft coal. 


Yours truly, 1 | DEPT P. ofeold, 
JAS. L. SELBE. a 
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JOHN J. SPROUL, Vice-President and Manager W. J. GREENHOUGH, Secretary and Treasurer 


HAVE YOUR 


ELEVATORS 


=—REPAIRED= 


et lk 


Keystone Elevator Inspection and Repair Go. 


Removed ®? 923 Locust Street, Philadelphia 


Bell, 3-22-58 BOTH ’PHONES Keystone, Race 10-20 























We Carry Repair Parts in Stock, and Will Work Holidays and Nights When Necessary 
ESTIMATES ON NEW WORK 














ss | 
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| ELEVATOR REPAIRS | 





Excelsior Elevator Company 

























Passenger wi Freight Elevators |) 
419-420 Heed Building, 1213-1215 Filbert Street || MORSE, WILLIAMS & CO. 
PHILADELPHIA : PHILADELPHIA : 
AIR CUSHIONS, Automatic Car-Locking Devices, Mechanical and : : 
Electrical Indicators, Automatic Door [echanism, Steam an e es ie # 
eaten Pumps, Electrical Annunciators, Safety Gates, Air | E: We have the largest and most complete Elevator Plant : 
Pumps, Air Tanks, Pressure Regulators, Etc. = in Philadelphia, also a down-town storeroom, and skilled * 
Repairs and Alterations of Elevator Plants = mechanics, especially for Repair Work. 3 
. A SPECIALTY : : 
Bell Telephone 3-47-60 Keystone, Race, 1-47 | Qicijiigantiicijantiinigniin nina aaa ii iain an iit 
: GN StGAM AND “HAWKIN’S EDUCATIONAL WORKS” __ ) 

a OWN ELECTRICAL $l Monthly, $11 Per Set. Standard Books for Practical Men 





ENGINEERING 






To subscribers of THE PRACTICA! ENGINEER :—As Publishers of the ‘‘Mawkins’ 
Works” we have decided to continue our offer, during the coming yeur, to sup- 
ply this ‘‘Engineers’ Standard Library’’ on monthly payments. 

erms:—Cut out blank and fill in name, address and reference mailing it to 
add: ess named below. and the complete set will be shipped to any address, ex- 
press paid; after books are received balance can be remitted, $1.00 per month. 





THEO. AUDEL & CO., NEW YORK CITY :—I accept your propo- 
sition to supply ‘‘Hawkins’ Works’’ on monthly payments .So con- 
sider the inclosed $1 my first payment, and send me the books, ex- 
press paid, and I agree to send you $1 each month until the amount 
of purchase is paid. 

Signature ......ccccccccccccccccccsccsccccscessecccesecseccssccsccccseces 


I ao ovis cccckianccgenisevanvetsepectebanceucdneuentcseceaceaes 


CUT THIS OUT 


Wee. OE ions 50 0.0.0:0:0:060 cctcccsccccccccscccncttccosesccceccsicee 
I can refer you as to my reliability to 


THEO. AUDEL & CO., P ublishers, 63 “Fifth Avenue, New York OR EE eR SOME ane SE ES OTERO PIO ER 
Ls Catalog Sent Free on Request ETT Te RT ee, eR ORNL OO TT eT TN P 
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Boiler 
Compounds 











Send a sample of water you use or a 
piece of scale from your botler, we 
will analyze them free of cost and 


return you a certificate of analysts. 














water purifying chemicals, com- 
pounded especially for each  indi- 


vidual case. 


When a specimen of boiler scale 
or water is received we analyze it 
carefully to determine the exact pro- 
portions of Lord’s Water Purifying 
Chemicals required to neutralize or 


dissolve the scale forming matter. 


Our laboratories are complete in 


every detail. 


Our chemists—competent—careful 


—accurate. 


Our analyses are always absolute- 


ly correct. 


This accounts for the reliability 


of Lord’s Boiler Compounds. 








THE GEO. W. LORD COMPANY 


2238-50 North Ninth Street - PHILADELPHIA 
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REGISTERED 


AND CORROSION 


The admitted CAUSE of ninety. pér cent. of all boiler trouble, and the direct cause of a very 
large amount of WASTED FUEL. All Engineers Know This, and they also know that a }’’ 
scale requires 13% more fuel, and a {// 50% more. You are now paying a high price for coal; 
don’t you think it would pay you to save some of it by removing the scale from your 

boilers and keeping them clean with 


Pure Keystone 
TRI-SODIUM 


PHOSPHAT 


The only known chemical that will, with or without heat, im- 





mediately change all hardenable carbonates and sulphates of 
lime, magnesia, and other incrusting into unhardenable 
Phosphates, thus we are able to absolutely guarantee 





results if the ‘*Keystone’’ brand is used. 
Like all good things it is being imitated. 
Therefore 


REGISTERED 


Keystone Chemical Mfg. Co. 


Camden, N. J. 
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h in Europe and America. 


1a Sot hs HES 
MOORE’S HIGH PRESSURE SAFETY STEAM BOILERS. 800,000 H. P. in use, bot 


Repairs of Water Tubes. Boilers of all types a sp:cialty. We have special tools for this purpose. 
We keep constantly on hand ready for shipment 1000 horse-power. There can be no delay. Send for Catalogue. 


estapueneas* E. J. Moore Machine & Foundry Co. ner 
MAGHINISTS, FOUNDERS & PATTERN MAKERS 


Gray-White, Semi-Steel Aluminum Alloy Castings. Mills and Pulverizers for Minerals, Cereals, &c. 
Stamping and Embossing Presses, Roller Mills. 


2227-2235 WOOD STREET Philadelphia, Pa.. U.S. A. 














Bonar Gauge Cocks. 
Mona Oh Fhe. 


) SMeburgh 
Ea a Seed, Waker Heaters. 
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cess should embody the following principles: 

It should be simple, practical, well made, 
durable, reliable; absolutely positive, and devoid of 
clap-trap mechanism. The Lunkenheimer Me- 
chanical Oil Pump possesses all the above feat- 
ures. It touches the spot and puts the oil where it is 
needed. Every pump rigidly tested, inspected and 
warranted to satisfy. Specify “ Lunkenheimer” make 
and order from your dealer. Write for catalog of 
brass and iron Valves, Injectors, Whistles, Lubrica- 
tors, Steam T'raps, Oil and Grease Cups, etc., all of 
superior quality. 

THE LUNHENHEIMER CO. 


Sole Makers, = 
. New York, 26 Cortlandt St. 
Branches: London, 35 Great Dover St. CINCINNATI, 0. U.S.A. 


( MECHANICAL OIL PUMP 


Rl MECHANICAL OIL PUMP to be a suc- 














NONPAREIL CORK 


IMPORTANT NOTICE 


We have rebuilt our large factory at Camden, N. J., since being 
burned out some time ago, and are now ready to supply our 
Nonpareil Cork Covering for steam, water and brine pipes. 

Many of our customers knowing the value of cork as an insu- 
lator, have placed orders with us for Cork Covering, to be delivered 
when plant was rebuilt. If you contemplate purchasing pipe 
covering for any condition of service, you should find out about 
cork before placing your order. 





JOHN R. LIVEZEY The Nonpareil Cork Mfg. Co. 


1936 SANSOM STREET Gerken Building 
PHILADELPHIA Chambers St. and W. Broadway NEW YORK 


1208 E St., N. W., Wash., D.C. Builders’ Exchange, Pittsburg, Pa. 13 S. Gay St., Balto., Md. 





THE PRACTICAL ENGINEER 














The Perfection of 7 DEE eS S Use Jenkins 96 Sheet 
Joint Packing. Do not | Packing on the worst 
accept unless it bears joint you have, and if it 
our Trade-Mark as is not what we claim we 
shown in the cut. will refund the money. 




















ENKINS ’96 PACKING has stood the most crucial tests under all conditions of service with steam, oils, 
acids, ammonia and the like, and in no case has it failed to make a perfect joint when properly applied. Can 

be placed in a joint either hot or cold, and will make joint instantly. Full steam pressure can be turned on at once 
when joint is made, it does not require to be followed up and will not blow out. It vulcanizes in place and forms a 
compound that will not rot or burn out, but will last as long as the metals which hold it. It joins with rough surfaces 
equally as well as when they are faced. Jenkins Standard ’96 Packing weighs less than most joint packings. 


When compared with equal sizes of other packings sold at a lower price per pound, it will be found to cost 





less per square yard. 
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Jenkins Brothers’ Valves 
Designs, workmanship and materials of the highest standard 
throughout. Every valve inspected and tested before leaving the 


factory. Made in all styles and sizes, both brass and iron. 














Jenkins Discs 


Do not be deceived when you are offered discs ‘just as good” or better than the Jenkins, as many 
worthless imitations of our discs are on the market. We are the original manufacturers of this class of 
goods, and we have tried to maintain the high standard in which they are held by steam users throughout 
the world. Copper, Lead, Babbitt and all kinds of metal discs have been experimented with for the past 
twenty years, and in almost every instance, when under the action of steam, they become oxidized and 
hard, so that chip or scale getting between the disc and seat causes a leak, which necessitates regrinding, 
Insist on having the nae Jenkins Discs; the difference in cost will ye pay youtoexperiment. If you 
wish discs for any particular purpose, write to us; we can experiment cheaper for you than you can for 
yourselves. Jenkins Discs will stand steam, oils or acids. We have special soft discs for cold water. 





Jenkins Brothers’ Pump Valves 


Adapted to every pumping requirement, these valves are especi ially suited for pumping hot water, syrups, 
beer and other destructive fluids; also muddy and gritty water. When rubber valves have been found useless, 
these valves have given entire satisfaction. 

For mining and high-pressure service, also for elevator pumps, Jenkins Brothers’ No. 88 Pump Valves are 
in use under 450 pounds pressure, and are proving themselves equal to every requirement 

We also manufacture a fine grade of Soft Rubber Valves for cold water and air service. 

When ordering valves please state for what purpose you desire to use them. 


Jenkins Brothers’ Valves, Jenkins ’96 Packing and Rubber Specialties received the highest Awards at 
the Pan-American Exposition 





All the different specialties are stamped with Trade Mark. aa Write for Catalugue 


JENKINS BROTHERS 


NEW YORK BOSTON — PHILADELPHIA CHICAGO LONDON, E. C. 








71 John Street 17 Pearl Street 133 N. Seventh Street 31-33 N. Canal Street 62 Watling St., Queen Victoria St. 
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